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CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
foot 0.3048 meter
square foot 0.09290 square meter
foot squared per day 0.09290 meter squared per day
cubic foot 0.02832 cubic meter
cubic foot per second 0.02832 cubic meter per second
foot per mile 0.1894 meter per kilometer
gallon 3.785 liter
gallon per minute 0.06309 liter per second
gallon per minute per foot 0.2070 liter per second per meter
inch 25.4 millimeter
mile 1.609 kilometer
acre 0.4047 hectare
acre-foot 0.001233 cubic hectometer
square mile 2.590 square kilometer

Chemical concentrations are given only in metric units—milligrams per liter and
micrograms per liter. Degrees Fahrenheit (°F) are converted to degrees Celsius (°C) as follows:

*C=5/9(CF-32)

Sea level: In this report "sea level” refers to the National Geodetic Vertical Datum of 1929
a geodetic datum derived from a general adjustment of the first-order level nets of the United
States and Canada, formerly called Sea Level Datum of 1929.
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HYDROGEOLOGY OF CIBOLA COUNTY, NEW MEXICO

By
Joe A. Baldwin and Dale R. Rankin

ABSTRACT

The hydrogeology of Cibola County, New Mexico, was evaluated to determine the
occurrence, availability, and quality of ground-water resources. Rocks of Precambrian through
Quaternary age are present in Cibola County. Most rocks are sedimentary in origin except for
Precambrian igneous and metamorphic rocks exposed in the Zuni Uplift and Tertiary and
Quaternary basalts in northern and central parts of the county. The most productive aquifers in
the county include (youngest to oldest) Quaternary deposits, sandstones in the Mesaverde
Group, the Dakota-Zuni-Bluff aquifer, the Westwater Canyon aquifer, the Todilto-Entrada
aquifer, sandstone beds in the Chinle Formation, and the San Andres-Glorieta aquifer.

Unconsolidated sand, silt, and gravel forma mantle ranging froma few inches to 150 to
200 feet over much of the bedrock in Cibola County. Well yields range from 5 to 1,110 gallons per
minute. Dissolved-solids concentrations of ground water range from 200 to more than 5,200
milligrams per liter. Calcium, magnesium, bicarbonate, and sulfate are the predominant ions in
ground water in alluvial material.

The Mesaverde Group mainly occurs in three areas of the county. Well yields range from
less than 1 to 12 gallons per minute. The predominant ions in water from wells in the Mesaverde
Group are calcium, sodium, and bicarbonate. The transition from calcium-predominant to
sodium-predominant water in the southwestern part of the county likely is a result of ion
exchange.

Wells completed in the Dakota-Zuni-Bluff aquifer yield from 1 to 30 gallons per minute.
Dissolved-solids concentrations range from 220 to 2,000 milligrams per liter in water from
34 wells in the western part of the county. Predominant ions in the ground water include
calcium, sodium, sulfate, and bicarbonate. Calcium predominates in areas where the aquifer is
exposed at the surface or is overlain with alluvium.

Sandstones in the Chinle Formation yield from 10 to 300 gallons per minute to wells in the
Grants-Bluewater area. In the western part of the county, sodium and bicarbonate predominate
in water from the Chinle Formation. In the eastern part of the county, water quality is more
variable than elsewhere and the predominant constituents include calcium, sodium, sulfate, and
chloride.

Well yields from the San Andres-Glorieta aquifer in the Grants-Bluewater area are as much
as 2,830 gallons per minute, whereas the maximum recorded pumping rate from the aquifer in
other areas of the county is 88 gallons per minute. Dissolved-solids concentrations of ground-
water range from about 130 to 4,200 milligrams per liter, and the water generally is a calcium
bicarbonate sulfate type.



INTRODUCTION

Cibola County has a variety of ground-water systems and levels of development of
ground-water resources. Ground-water resources in the north-central part of the county have
been extensively developed for irrigation, uranium mining and milling, and municipal water
supplies for the municipalities of Grants, Milan, Bluewater, and San Rafael (fig. 1). Ground-
water use on the Pueblos of Acoma and Laguna has increased over the years as the population
has increased. A well field for a coal-fired electrical-generating plant in Apache County, Arizona,
adjacent to western Cibola County, withdraws large volumes of ground water from the San
Andres-Glorieta aquifer. A coal-fired electrical-generating plant under construction in McKinley
County, New Mexico, adjacent to north-central Cibola County, also will require large volumes of
ground water from the same aquifer. A surface coal mine is planned in north-central Catron
County, adjacent to and south of Cibola County. Cibola County residents face an increasing
demand for water. Ground water is the primary source for domestic use, and there is concern
about water availability for the future. In response to this concern, the U.S. Geological Survey in
cooperation with the New Mexico Bureau of Mines and Mineral Resources and the New Mexico
State Engineer Office began a study to evaluate the occurrence, availability, and chemical quality
of ground water in areas of Cibola County not previously assessed.

Purpose and Scope

The purpose of this report is to describe the lithology and areal extent of the various rock
units and the occurrence, availability, and chemical quality of ground water in Cibola County.
Data collected in the field during 1980-86 for this report include location, owner, depth, casing
diameter, completion date, water use, water level, and altitude of 244 wells and springs
throughout Cibola County. Selected wells were revisited in the area between Grants and
Bluewater to update information collected by Gordon (1961). Water-quality analyses were
performed in samples from 144 of these wells and springs. These data supplement the geologic
and hydrologic information collected by previous authors, which is widely used in this report.

Description of Study Area

Cibola County, in west-central New Mexico (fig. 1), was officially established as the 33d
county in New Mexico on June 19, 1981. The new county was created from the western three-
fourths of Valencia County and has an area of about 4,440 square miles. The town of Grants is
the county seat. The principal population centers of Cibola County (Grants, San Rafael,
Bluewater, Laguna, and Milan) are along Interstate 40 (fig. 1). The communities of Paguate, Bibo,
and Seboyeta are north of Laguna. The Pueblo of Acoma is southeast of Grants, and the
community of Fence Lake is in the southwestern part of the county.









































































































Site Dissolved-
number solids
on concentration,
figures Location in milligrams | Descrip-
14,15 number per hiter tion
28 05.12.04.112 420 Well
29 05.12.13.141 450 Well ]
30 05.14.15.334 260 Well
31 05.15.16.223 220 Well
a2 05.16.19.141 370 Well
a3 05.16.21.242 590 Well
34 065.17.13.132A 370 Well
35 05.17.14.443 370 Well
36 05.18.13.444 630 Well
37 05.19.04.444B 330 Well
38 05.21.10.112B 230 Well
39 06.10.06.121 310 Well
40 06.10.07.232 730 Well
41 06.10.20.114 1,200 Well
42 06.12.01.311 310 Well
43 06.12.13.421 290 Well
44 06.17.19.131 220 Well

Site Dissolved-
number solids
on concentration,
figures Location in milligrams | Descrip-
14,15 number per liter tion
45 06.19.16.113 390 Weli
46 06.19.24.421 290 Well |
47 06.19.29.231 1,700 Well
48 06.20.04.233 2,000 Well
3 & 49__[07.16.06.314 830 Well |
50  107.17.16.214 1.000 Well
51 07.18.11.234 450 Well
52 07.18.26.442 410 Well
53 07.19.31.411 550 Well
54 [07.20.14.212A 280 Well
55 07.20.14.213 310 Well
56 07.20.26.334 760 Well
57 07.20.27.112 1,300 Well
58 07.21.10.332 1,100 Weli
59 07.21.26.111 1,000 Weli
60 07.21.26.141A 950 Well
61 07.21.36.222 850 Well |
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Figure 15.--Major dissolved solids in water from the Dakota-Zuni-Bluff aquifer in
western Cibola County, New Mexico.

37



Water-quality information for the Westwater Canyon aquifer is available from Brod and
Stone (1981), Ward and others (1982), Risser and Lyford (1983), and Stone and others (1983).
Dissolved-solids concentrations in the Paguate area range from 500 to 1,500 milligrams per liter;
dissolved-solids concentrations are larger toward the east. Trilinear diagrams (Ward and others,
1982, fig. 9) show that the water can be classified as a sodium bicarbonate sulfate water having
dissolved-sodium concentrations that range from 150 to 450 milligrams per liter and sulfate
concentrations that range from 190 to 480 milligrams per liter.

Todilto-Entrada Aquifer

The Entrada Sandstone and Todilto Limestone may form a hydraulically connected aquifer
in the northeastern part of the county. The Rock Point Member of the Wingate Sandstone also
may be in hydraulic connection with these units south of the Rio Puerco. The system is confined
below by small-permeability sediments of the Chinle Formation and is separated from the
overlying Dakota-Zuni-Bluff aquifer by the small-permeability deposits of the Summerville
Formation.

Aquifer properties, well-completion schedules, direction of ground-water movement, and
water quality for the Todilto-Entrada aquifer have been discussed in several studies (Lyford,
1979; Ward and others, 1982; Risser and Lyford, 1983). Results of these studies are summarized
here. Recharge enters the Todilto-Entrada aquifer on outcrop areas south of the Rio San Jose and
by leakage from underlying and overlying units. Ground water in the Todilto-Entrada aquifer
moves from north and south of the Rio San Jose and discharges to alluvium in the Rio San Jose
Valley. Thirteen wells have been completed in the Todilto-Entrada aquifer; most are in the
vicinity of Laguna (Risser and Lyford, 1983, table 1). Reported well yields from the Todilto-
Entrada aquifer are small, ranging from less than 1 to 3 gallons per minute. Most water from this
aquifer is marginally suitable for stock; dissolved-solids concentrations range from 700 to
3,000 milligrams per liter for the 13 wells. The greater specific conductance mainly is due to
solution of evaporite deposits in the Todilto Limestone.

Water-quality information is available for well number 09.14.06.111 completed in the Rock
Point Member. Water from this well contained 250 milligrams per liter of dissolved solids and is
a sodium calcium bicarbonate water.

Rock Point Member of the Wingate Sandstone

Few wells are known to be completed in the Rock Point Member in Cibola County. Gordon
(1961, p. 32) listed well 09.09.05.214 as withdrawing water from the Rock Point Member, and Orr
(1987, p. 5) listed one well (10.18.22.333B) that is completed in the Rock Point Member. Well
10.18.22.333B is about 8 miles north of Cibola County on Zuni tribal lands. In the vicinity of El
Morro, where the Rock Point Member is about 200 feet thick, four test holes completed in this
unit for the National Park Service were dry (table 2). Three other wells in the El Morro area,
09.14.05.214, 09.14.18.241, and 09.15.01.311 (table 2), withdraw water from the Rock Point
Member. Well-yield and water-level information is not available for wells completed in the Rock
Point Member.
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Sandstones in the Chinle Formation

Wells completed in saturated sandstone beds in the Chinle Formation provide water for
stock, domestic use, and in some areas, irrigation. Direct recharge to the sandstone beds occurs
from precipitation and surface runoff along outcrop areas in the Zuni Mountains and along the
Lucero Uplift. Downward leakage from overlying sediments also supplies water to the Chinle
sandstones, but this component of recharge probably is small because of small-permeability
mudstones and siltstones interbedded within the sandstones. Ground water in Chinle
sandstones may be confined in areas where the formation is buried by overlying, small-
permeability strata.

Ground water moves radially outward from the Zuni Mountains and flows downgradient
along the sandstone beds. The rate of ground-water movement may be greater in the areas
where major Triassic streams once existed than in other areas where Chinle sandstones occur (see
fig. 19). Flow systems in the western two-thirds of the county may be regional in nature and
have long flow paths. Discharge areas for flow systems in the Chinle originating in the Zuni
Mountains are not well known. Near the mountains, small volumes of water probably leak
downward to recharge the underlying San Andres-Glorieta aquifer. Away from the mountains,
the gradients reverse and upward leakage from the San Andres-Glorieta aquifer to Chinle strata
dominates. Sufficient hydraulic-head data are not available to determine where the transition
occurs nor are data available to construct potentiometric-surface contours for saturated Chinle
strata. Orr (1987, p. 16) stated that on Zuni tribal lands north of the panhandle, some water
moves westward in a regional flow system in the Chinle. Faulting has created areas where
recharge to and discharge from the Chinle can occur. In the Grants-Bluewater area, the offset
might be several hundreds of feet along normal faults and might bring permeable sandstone
beds in contact with interbedded siltstones and mudstones that have small permeability.
Ground water may move up or down these fault zones depending on hydraulic-head relations.
Structural movement along the Ojo Caliente Monocline has offset Chinle strata as much as
1,200 feet. The effect of this displacement on the regional flow system in the Chinle is not known.

In the eastern third of the county the Chinle Formation is believed to function as a small-
permeability confining unit in which no significant regional ground-water flow system exists.
Ground water in local flow systems in the Correo Sandstone Bed of the Petrified Forest Member
of the Chinle Formation moves toward the Rio San Jose Valley (Risser, 1982, fig. 17). Recharge
from precipitation and surface runoff, which infiltrate exposed Chinle strata in the Lucero Uplift,
moves westward downdip along permeable sandstone beds to discharge to valleys adjacent to
the uplift. Scattered springs issuing from Chinle strata are evidence for discharge in this area.
Upward leakage from the San Andres-Glorieta aquifer also may contribute to spring discharge
from Chinle strata in the eastern part of the county.

Wells completed in Chinle sandstones are in three general areas of the county: the
northwestern part of the panhandle, the Grants-Bluewater area, and the eastern side (fig. 16).
These groupings reflect the relatively shallow depth of saturated Chinle sandstones and the
absence of more suitable aquifers close to land surface. In the northwestern part of the
panhandle area, a group of wells is completed in the Chinle at depths that range from 200 to
1,460 feet. The deepest wells probably are completed in the Sonsela Sandstone Bed. Head data
are not available to construct potentiometric-surface contours. However, on Zuni tribal lands
adjacent to Cibola County, Orr (1987, p. 16) showed that ground water in Chinle strata moves
westward, in the same direction that ground water moves in the underlying San Andres-Glorieta
aquifer. In the central part of the county, site 81 (figs. 16 and 17) is believed to be completed in
Chinle strata. In this area, erosion has removed most Chinle strata from the Zuni Uplift (pl. 1),
thus the well probably is completed in basal Chinle strata.
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San Andres-Glorieta aquifer

Site Dissolved-

number solids
on concentration,

figures Location in milligrams | Descrip-
16,17 number per liter tion
62 05.20.29.344 750 Well
63 05.21.35.321 630 Well
64 [07.11.02.311 130 Well
65 07.12.13.244 480 Well
66 07.19.08.333 760 Waell
67 07.19.15.131 770 Weil
68 [07.19.33.423 730 Well
69 08.11.06.233 200 Well
70 08.15.27.311 670 Waell
71 08.20.21.144 760 Spring
72 109.09.28.1344 850 Well

>
2 % 9

4— Ca

=3
> % %

®

CATIONS
PERCENTAGE OF TOTAL IONS, IN MILLIEQUIVALENTS PER LITER

CATIONS

Sandstone beds in the
Chinle Formation
Site Dissolved-
number solids
on concentration,
figures | Location in milligrams | Descrip-
16,17 number per liter tion

73 106.18.10.232 -- Well
74 06.19.01.131 360 Well
75  106.19.13.413 640 Well
76 07.17.30.121 380 Well

|77 07.18.09.323 590 Well
78 07.18.29.311 410 Well
79 107,19.02.344 360 Well
80 07.1912.142 650 Well
81 08.12.19.334 170 Well
82 08.17.30.332 600 Well
83 08.18.24.221 530 Well
84 08.19.04.321 455 Well
85 08.19.12.211 620 Well
g6 08,19.22.313 430 Well
87 08.19.36.313 280 Well
88 08.20.04.344 695 Well

\2 © @ A
Cl——m>
ANIONS

CHEMICAL CONSTITUENTS
804 . Sulfate

Ci - Chloride
Ca - Calcium
Mg - Magnesium

Na+K - Sodium + potassium
CO,+HCO 3 - Carbonate +
bicarbonate

HCO, HCO4CI

ci

ANIONS

Figure 17.--Major dissolved solids in water from the San Andres-Glorieta aquifer and
sandstone beds in the Chinle Formation in western Cibola County, New Mexico.
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Water-quality information for water from site 81 and wells completed in the Chinle in the
northwestern part of the panhandle is shown in figure 17. For the purpose of comparison,
waters from the San Andres-Glorieta aquifer and saturated sandstone beds in the Chinle
Formation in the western part of the county are plotted together in figure 17. Water in Chinle
strata generally is a sodium bicarbonate or a sodium bicarbonate sulfate water that has small
calcium and chloride percentages (fig. 17). The increased sodium concentrations in the Chinle
probably are due to ion-exchange reactions that occur in interbedded shales and clays. In some
cases where depths were not known, wells were determined to be completed in the Chinle
because sampled water contained large percentages of sodium.

Water from six wells in the Chinle Formation (sites 74, 75, 81, 82, 87, and 88) shown in
figure 17 has larger calcium concentrations than would normally be expected for water from the
Chinle. These calcium-rich waters are characteristic of water from wells completed in basal
sections of the Chinle where mixing of water from the Chinle and San Andres-Glorieta aquifer
might occur. Site 87, which is completed above the Sonsela Sandstone Bed, probably withdraws
water from a limestone bed in the Chinle Formation. Water from this well has calcium and
magnesium concentrations that are similar to those found in water from the San Andres-Glorieta
aquifer. Dissolved-solids concentrations in water from this group of wells in the Chinle range
from 170 to 695 milligrams per liter (fig. 17). Site 81, from which water has a dissolved-solids
concentration of 170 milligrams per liter, is close to the Chinle outcrop area. Water from wells
farther east has large dissolved-solids concentrations, reflecting long residence times.

A second group of wells in the Chinle in the Grants-Bluewater area, inventoried by Gordon
(1961), is shown in figure 16. Well depths in this area range from 98 to 1,035 feet, and the median
depth is 200 feet. The Chinle dips east and northeast away from the Zuni Mountains in the
Grants-Bluewater area, and wells progressively farther from the uplift must be drilled deeper to
reach Chinle sedimentary rocks. Wells 10.09.23.134 and 10.09.26.433 are completed at depths of
1,035 and 965 feet, respectively. Most wells in the Chinle Formation in the Grants-Bluewater area
probably are completed in middle and lower sandstone beds of the formation. A potentiometric-
surface map could not be completed for water levels in wells in the Chinle in this area because of
complex faulting and lack of hydraulic-head data, although ground water probably moves
generally eastward. Upward leakage may occur along faults where water-yielding Chinle strata
are under confined conditions.

Detailed water-quality information for water from wells in the Chinle in the Grants-
Bluewater area is not available. Dissolved-solids concentrations from Gordon (1961, table 10)
range from approximately 500 milligrams per liter for water from well 12.11.03.112A to
approximately 18,000 milligrams per liter for water from well 12.10.01.222. This wide range in
specific conductance reflects the complex and highly varied nature of flow systems in the Chinle
strata and of the strata themselves. Like water from other wells in the Chinle, sodium
concentrations are large, accounting for 83 to 97 percent of total cations.

A third group of wells in the Chinle is along the eastern side of the county in Tps. 8 and
9 N. (fig. 16). Wells in this area were inventoried during this study and by Risser (1982). These
wells are completed in the Correo Sandstone Bed, which is believed to occur only locally in this
area. Wells south of T. 8 N. are completed at varying depths in the Chinle Formation.
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Water-quality information for water in the Chinle in the eastern part of the county is shown
on a trilinear diagram (fig. 18). Water from wells completed in the Correo Sandstone Bed, in the
upper part of the section, has smaller sodium percentages than water from sandstones lower in
the Chinle section. The water types range from a sodium bicarbonate to a sodium calcium
bicarbonate sulfate water. Dissolved-iron concentrations range from 2,200 to 22,000 micrograms
per liter in water from sites 90, 91, 92, and 96 (fig. 18). Site 105 (figs. 16 and 18), which has a
sodium chloride type water, is perforated near the base of the Chinle Formation. Water from this
flowing well may be derived partly from upward leakage from the San Andres-Glorieta aquifer.

Dissolved-boron concentrations in some water in the Chinle Formation exceed the U.S.
Environmental Protection Agency (1976) recommended limit of 750 micrograms per liter for
irrigation water. Hem (1970, p. 187) stated that water in volcanic areas and in many thermal
springs may contain considerable concentrations of boron. Tuffaceous sandstones and bentonitic
clays in the Chinle Formation are of volcanic origin and are possible sources of the dissolved
boron. In the northwestern part of the panhandle, larger boron concentrations seem to occur in
water from the Sonsela Sandstone Bed. This association cannot be made for boron in water from
the Chinle Formation in the eastern part of the county. Dissolved-boron concentrations in water
generally are larger in the eastern part of the county, with a median value of 780 micrograms per
liter, than in the western part of the county, with a median of 260 micrograms per liter. The small
dissolved-boron concentrations in water from site 81 (fig. 16) may be due to the well's proximity
to outcrop areas and to well completion in basal Chinle strata.

San Andres-Glorieta Aquifer

In Cibola County the Glorieta Sandstone and the San Andres Limestone are considered to
be one aquifer because of the gradational contact and the probable substantial hydraulic
connection between the units. The aquifer extends westward into Arizona, where it is termed
the "Coconino aquifer" (Mann and Nemechek, 1983, p. 10), northward into McKinley County,
eastward into Valencia County, and southward into Catron and Socorro Counties.

Data from oil-test holes and stock, municipal, and industrial wells indicate that the
thickness of the aquifer ranges from about 200 feet along the northern border of Cibola County to
about 720 feet at oil-test hole 04.05.17.140 in Socorro County, just south of the Cibola County
border. The thickest part of the aquifer is in the southeastern corner of Cibola County where an
evaporite basin existed during Permian time. The thicker sections of the San Andres-Glorieta in
this area usually contain units of anhydrite and gypsum. The San Andres-Glorieta aquifer is
absent in the central part of the Zuni Mountains and in the extreme southeastern corner of the
county (fig. 19).

Depth to the top of the San Andres-Glorieta aquifer varies throughout the county. The
aquifer crops out along the northeastern and southwestern flanks of the Zuni Mountains, along
the Lucero Uplift in the southeastern corner of the county, and along the Ojo Caliente Monocline
in the northwestern corner of the county (fig. 20). Depth to the top of the aquifer ranges from
about 1,000 to 3,100 feet across much of the county.

Recharge to the San Andres-Glorieta aquifer occurs along outcrops on the flanks of the
Zuni Mountains. Water moves downgradient along solution channels and fractures in the San
Andres Limestone and to a lesser extent through interconnected pore spaces and fractures in the
Glorieta Sandstone. Away from the Zuni Mountains, water in the aquifer is confined by small-
permeability sedimentary rocks of the overlying Triassic Chinle Formation.
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Site Dissolved- Site Dissolved-
number solids number solids
on concentration, on concentration,
figures | Location in milligrams figures [ Location in milligrams
16,18 number per liter Aquifer 16,18 number per liter Aquifer
89 05.04.05.142 2,000 San Andres- 98 07.04.29.421 420 Alluvium
Glorieta 99 07.05.06.221A 980 Chinle
90 05.05.10.333A 1,900 Chinle 100 [07.05.36.333 810 Chinle
91 05.05.10.333B 3,200 Chinle 25 S 101 07.06.10.443B 770 Chinle
92 [05.05.16.443 1,700 Chinle N 102 107.06.18.424 610 Chinle
93 05.06,31.242 510 Chinle o ° 103 [07.06.22.331 1,600 Chinle
94 06.05.26.132 4,200 San Andres- N 104 |08.05.12.311 2,750 Chinle
Glorieta ° ° 105 [08.05.17.213 52,200 Chinle
95 07.04.13.114 450 Alluvium a N 106 [09.05.12.442 14,000 San Andres-
96 [07.04.15.222 3,000 Alluvium Glorieta
97 07.04.25.111 2,300 San Andres-
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PERCENTAGE OF TOTAL IONS, IN MILLIEQUIVALENTS PER LITER

CHEMICAL CONSTITUENTS

S04 - Sulfate

Ci - Chioride

Ca - Calcium

Mg - Magnesium

Na+K - Sodium + potassium

COy+HCO 3 - Carbonate +
bicarbonate

CATIONS ANIONS

Figure 18.--Major dissolved solids in water from the San Andres-Glorieta aquifer,
sandstone beds in the Chinle Formation, and alluvial material in eastern
Cibola County, New Mexico.
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Potentiometric-surface contours for the San Andres-Glorieta aquifer, representing data
collected between 1975 and 1985, are shown in figure 20. Hydraulic-head data for this map are
from stock, irrigation, and domestic wells, oil-test holes, and springs. Hydraulic-head data from
six observation wells drilled under the supervision of the Geological Survey in 1986 and data
points outside the county also were used to construct the map (Mann and Nemechek, 1983; Orr,
1987). The water-level contours shown on the map indicate that ground water generally moves
radially from the Zuni Mountains.

Several topographic and structural features affect the movement of water through the
aquifer. South of the Zuni Mountains, the Continental Divide appears to function as a ground-
water divide; ground water moves toward the east and west, away from the divide. Water
moving toward the west is further deflected by the Ojo Caliente Monocline. Southwest of the
monocline ground water appears to be moving toward the west. Some ground water discharges
from the system along the Ojo Caliente Monocline where the San Andres Limestone crops out.
Orr (1987, p. 12) noted that an average combined discharge of 450 gallons per minute was
measured from springs at 08.20.20.422 during 1979 and 1980.

Ground-water discharge from the San Andres-Glorieta aquifer east of the Continental
Divide is different from that west of the divide. Prior to extensive development of the aquifer,
discharge in the Grants-Bluewater area was mostly from Ojo del Gallo Spring (site 108, fig. 16),
estimated at 7 cubic feet per second (Morgan, 1938, p. 13). Domestic and stock wells also
produced water from the San Andres-Glorieta aquifer, but this volume probably was small.
Starting in 1944, irrigation wells began to withdraw water from the aquifer, and the discharge
from Ojo del Gallo Spring began to decline as ground-water levels declined in the irrigated area
(Gordon, 1961, p. 47). The number of irrigation wells increased from 7 in 1945 to 23 in 1954.

Total ground-water pumpage for irrigation, industrial, and municipal usage for 1954 was
estimated to be about 14,100 acre-feet, of which irrigation accounted for about 90 percent
(Gordon, 1961, table 7). During the next 26 years, the pattern of water use changed substantially.
By 1980, many of the irrigation wells had been converted to industrial use for uranium milling
and mining. Ground-water pumpage for irrigation had declined, and pumpage for municipal
supply had increased. In 1980, the Bluewater-Toltec Irrigation District withdrew 1,620 acre-feet
of ground water for irrigation (Sorensen, 1982, p. 37); 6,930 acre-feet of ground water was used
for municipal supplies and industrial purposes (Charles Wohlenberg, New Mexico State
Engineer Office, written commun., 1983). By 1982, ground-water pumpage for industrial use
was reduced substantially to about 38 percent of 3,900 acre-feet pumped (New Mexico State
Engineer Office, written commun., 1983).

In February 1983, a discharge of about 0.03 cubic foot per second at Ojo del Gallo Spring
was noted, and by September 1984 a discharge of about 1.3 cubic feet per second was measured
at the spring. The reappearance of discharge at Ojo del Gallo Spring probably was due to the
decrease in ground-water pumpage and the accompanying rise in water levels in the Grants-
Bluewater area.

Discharge at Horace Springs (site 107, fig. 16), which averages 4.9 cubic feet per second
(Risser, 1982, p. 31), is another possible source of discharge from the San Andres-Glorieta aquifer
in the Grants-Bluewater area. This discharge may represent water that is forced up along the
fault at Grants and then moves eastward through the alluvium to discharge at Horace Springs.
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Site Dissolved-
number solids
on concentration,
figures Location in milligrams | Descrip-
16,21 number per liter tion
107 110.09.23.423 780 Spring
108  [10.10.03.423 1,100 Spring
109 [10.10.03.433A 700 Well
110 110.10.26.331 760 Well
111 {11.10.04.211 -- Well
112 .111.10.09.221 760 Well
113 ]11.10.26.321C 1,400 Well
114 112.10.30.433 590 Well
116 [12.11.15.341 910 Well
116 [12.11.23.333 -- Well
117 [12.12.17.200 380 Well
“~
<
@OV‘%

Q
Q

o

Q
Q

Q
Q

"
"
0

)
)
%

‘
o
o
o
o

4— Ca
CATIONS
PERCENTAGE OF TOTAL IONS, IN MILLIEQUIVALENTS PER LITER

CATIONS

%"
Q
X

X
‘Q‘¢ :z,
A
:o
X

%

e
X
%

¢
¢
o

o

9

W
Q
9
9

Q
Q
W

X

9

g

Qv

CHEMICAL CONSTITUENTS

S04 - Sulfate

Cl - Chloride
Ca - Calcium
Mg - Magnesium

Na+K - Sodium + potassium
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Figure 21.--Major dissolved solids in water from wells and springs in the San Andres-Glorieta
aquifer in the Grants-Bluewater area in Cibola County, New Mexico.
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Ground water that continues to move east through the aquifer may leak upward to the
overlying Chinle Formation sediments or leak downward to the underlying Pennsylvanian
sedimentary rocks. The numerous springs discharging from Pennsylvanian sedimentary rocks
just east of the Cibola County line indicate possible downward leakage of ground water out of
the San Andres-Glorieta aquifer.

Aquifer properties for the San Andres-Glorieta aquifer system have been determined at
several sites in the Grants-Bluewater area. Gordon (1961, p. 104) listed results of aquifer tests
that were conducted at three pumped wells. All three wells are completed in the San Andres
Limestone. Transmissivity ranges from 5.5 x 104 feet squared per day to 4.5 x 10 ° feet squared
per day Storage coefﬁc1ents determined from measurements at observation wells were
47x10"%and 9.7 x 104,

Aquifer properties for the San Andres-Glorieta aquifer could not be determined elsewhere
because there were no suitable wells for testing. Orr (1987, p. 13) reported the results of aquifer
tests at three wells, all completed in the San Andres-Glorieta aquifer on Zuni tribal lands. These
lands are adjacent to the western panhandle of Cibola County. Transmissivity at these wells
ranges from 140 to 1,400 feet squared per day. These transmissivity values indicate that the San
Andres-Glorieta aquifer is much less transmissive in this area than in the Grants-Bluewater area,
probably because of a lack of karst features.

Aquifer characteristics in other areas of the county may be inferred from the spacing of the
potentiometric contours shown in figure 20. West of the Continental Divide between the
6,500- and 6,400-foot contours, the hydraulic gradient is about 7.5 feet per mile. East of the
Continental Divide, the hydraulic gradient between the 6,500- and 6,400-foot contours is about
3.8 feet per mile, and in T. 7 N., R. 5 W. between the 6,200- and 6,100-foot contours is about 23 feet
per mile. The closely spaced contours and steep hydraulic gradients indicate areas of small
transmissivity, whereas widely spaced contours and flatter hydraulic gradients indicate areas of
large transmissivity. The San Andres-Glorieta aquifer in the Grants-Bluewater area and in the
central and western parts of the county appears to be more transmissive than it is southwest of
the Zuni Mountains and on the eastern side of the county.

The small-transmissivity area along the eastern side of the county may be due to large
quantities of evaporite material in the aquifer. The San Andres Limestone in this area contains
thick beds of anhydrite and gypsum that usually have small transmissivity. In addition, karst-
type features may be more poorly developed in Permian rocks in this area.

Plots of chemical data for water samples collected from wells in the San Andres-Glorieta
aquifer and from sandstone beds in the Chinle Formation in the western part of the county are
shown in figure 17. Water from the San Andres-Glorieta aquifer is typically a calcium sulfate
bicarbonate type in contrast to water from sandstones in the Chinle Formation that is a sodium
bicarbonate sulfate type.

Water from the San Andres-Glorieta aquifer usually has small concentrations of sodium
relative to calcium, whereas water from sandstone beds in the Chinle Formation usually has
large concentrations of sodium relative to calcium (fig. 17). This characteristic was used, where
well depths were not known, to distinguish whether the producing aquifer was the San Andres-
Glorieta or sandstone beds in the Chinle Formation. Wells in which water appears to be a
mixture of calcium and sodium type (sites 74, 75, and 82, figs. 16 and 17) may be completed in
both aquifers. A comparison of figures 17 and 21 shows that water from the San Andres-Glorieta
aquifer in the Grants-Bluewater area has chemical compositions similar to water from the San
Andres-Glorieta aquifer in the western part of the State.
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On the northeastern flanks of the Zuni Mountains, within or adjacent to the recharge area,
dissolved-solids concentrations in water from wells range from 380 milligrams per liter (well
12.13.18.211) to 1,400 milligrams per liter (well 11.10.36.423). In an area southeast of the Zunis,
dissolved-solids concentrations are slightly less, ranging from 130 milligrams per liter (site 64,
figs. 16 and 17) to 480 milligrams per liter (site 65, figs. 16 and 17). Water from wells 06.05.28.421
and 05.04.06.321, approximately 30 miles southeast of the recharge area, contains dissolved-
solids concentrations of 4,200 and 2,000 milligrams per liter, respectively. The larger values may
be attributed to evaporite material found within the San Andres-Glorieta aquifer in the eastern
part of the country. By contrast, the aquifer in the western part of the county was deposited in
the marginal-marine-facies zone where deposits of evaporite materials are thin or absent,
apparently resulting in water containing smaller dissolved-solids concentrations.

Water-level trends can indicate whether an aquifer is gaining or losing water in storage. Six
water-level measurements from site 62 (fig. 16) were made from September 1980 through
September 1983 (fig. 22). Water levels declined about 10 feet for the period shown in the
hydrograph in figure 22. This decline may represent a decrease of water in storage that may be
due to ground-water withdrawals for irrigation and for electrical-generating plants in adjacent
Apache County, Arizona. Data are not available in other parts of the study area to determine
long-term water-level trends.

Well yields from the San Andres-Glorieta aquifer are as much as 2,830 gallons per minute in
the Grants-Bluewater area (Gordon, 1961, table 8). Few large-capacity wells have been
completed in the aquifer in other areas of the county. Well 08.15.27.342 (Orr, 1987, table 2),
completed in the San Andres-Glorieta aquifer, has a pumping rate of 88 gallons per minute. In
adjacent Apache County, Arizona, yields of as much as 2,000 gallons per minute have been
reported from wells in the Coconino Sandstone and Kaibab Limestone (Steven A. Smith, Salt
River Project, written commun., 1982). On the basis of potentiometric-surface maps and water-
quality information, well yields could be greater southwest of the Zuni Mountains than toward
the east. In general, well yields probably would be greater in areas where regional structural
features have produced faults and joints in the aquifer. Such areas occur adjacent to and include
the Zuni Uplift and the Ojo Caliente Monocline.

Yeso Formation

In the Grants-Bluewater area, Yeso Formation strata occur at depths ranging from about
360 feet at well 11.11.05.232 to about 2,220 feet at oil-test hole 10.09.21.223. Gordon (1961, table
10) reported five wells completed in Yeso strata. The dissolved-solids concentration was
6,010 milligrams per liter in water from well 12.11.09.424, 6,500 milligrams per liter from well
12.11.16.230, and 346 milligrams per liter from well 12.11.20.422. Elsewhere in the county, depths
to the top of the Yeso Formation range from 2,728 feet at oil-test hole 04.17.08.000 to 2,841 feet at
oil-test hole 06.11.14.000. Because of these great depths and the availability of ground water from
shallower units, the Yeso Formation is not a major source of ground water in the county.

A sandstone unit in the Yeso Formation has been used as a disposal zone for uranium-mill
effluent. Information from aquifer tests conducted at injection well 12.10.08.314 northeast of
Bluewater indicates that the aquifer has a transmissivity of about 735 feet squared per day and a
storage coefficient of about 6.2 x 104 (West, 1972, p. D1). Water-level and well-yield data are not
available for the Yeso Formation.

50



DEPTH TO WATER, IN FEET
BELOW LAND SURFACE

260

5 — I —
26 \\ P - PUMPING WATER LEVEL
270 [

~—]
275 |— \ ]

N 1

JFMAMUIJAS ONDIJFMAMIJ ASONDI|]JFMAMIIASONDIJFMAMLUJI[JASONTD
1980

280

1981 1982 1983

Figure 22.--Water levels in well 5.20.29.344 (site 62 in figures 16 and 17)
in southwestern Cibola County, New Mexico.

Abo Formation

The Abo Formation is too deeply buried in Cibola County to be considered an important
source of ground water. In the central part of the county at oil-test hole 06.11.14.000, Abo
Formation strata were penetrated at a depth of 3,850 feet, and at oil-test hole 04.17.08.000, Abo
strata were penetrated at a depth of 4,008 feet. Although the Abo Formation lies at relatively
shallow depths along the eastern side of the county on the Lucero Uplift (1,435 feet at oil-test
hole 07.04.26.000), the water probably is highly mineralized due to thick beds of anhydrite and
gypsum. In the Grants-Bluewater area, on the northeastern flank of the Zuni Uplift, the Abo
Formation was penetrated at a depth of 1,474 feet at well 12.10.08.314 (West, 1972, p. D10). The
dissolved-solids concentration in a water sample collected from the Abo Formation at this well
was 9,830 milligrams per liter (West, 1972, p. D13), indicating that the water is nonpotable. No
information is available on aquifer characteristics, water levels, or well yields for the Abo
Formation.

Precambrian Rocks

In the Zuni Mountains, ground water in the Precambrian rocks is present mainly in the
upper 200 to 300 feet of weathered material and to a lesser extent in saturated faults or fracture
zones. Below the zone of weathering, or in areas that are not faulted or fractured, the hydraulic
conductivity of the rocks is very small and virtually no water is transmitted. Precambrian rocks
probably are unsuitable for water supply outside the Zuni Mountain area because of the great
depth of burial and small hydraulic conductivity.
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SUMMARY

Rock units in Cibola County range in age from Precambrian to Quaternary. Not all units
are exposed and some time intervals are not represented because of erosion or nondeposition.
Structural features in the county include the Zuni Uplift, Gallup Embayment, Acoma
Embayment, Rio Puerco fault zone, Lucero Uplift, and Mogollon Slope. Most rocks are
sedimentary. Exceptions are the Precambrian igneous and metamorphic rocks exposed in the
Zuni Uplift and basaltic rocks of Tertiary and Quaternary age in the northern and central parts of
the county. Recharge areas, direction of ground-water movement, discharge areas, and water
quality are influenced by these structural features.

Ground-water supplies in Cibola County are available in rocks ranging in age from
Quaternary to Permian. Aquifers within the county include Quaternary alluvial deposits; basalts
of Quaternary and Tertiary age; sandstone beds in the Mesaverde Group of Cretaceous age;
Dakota-Zuni-Bluff aquifer, which includes rocks of Cretaceous and Jurassic age; Westwater
Canyon aquifer and Todilto-Entrada aquifer; sandstone beds in the Triassic Chinle Formation;
and San Andres-Glorieta aquifer.

Quaternary alluvium and alluvial-basalt sequences supply water to wells throughout the
county. Wells as deep as 473 feet have been drilled in basalt and alluvium. Water quality in
Quaternary material varies widely: dissolved-solids concentrations range from 200 to more than
5,900 milligrams per liter. The chemical composition of water from alluvial material also is quite
variable. Predominant ions can include sodium, calcium, magnesium, bicarbonate, and sulfate.
Well yields from alluvial material range from 5 to 1,110 gallons per minute.

Springs in the Mount Taylor area, on mesas near Grants, and near Paguate provide the only
known source of water from Quaternary and Tertiary basalts in the county. Discharge rates as
much as 2 gallons per minute were measured although discharge rates may be larger during
snowmelt periods. Water-quality data show that water from springs in Quaternary and Tertiary
basalts is a calcium magnesium type, containing dissolved-solids concentrations that range from
86 to 170 milligrams per liter.

Saturated sandstone beds in the Mesaverde Group yield sufficient volumes of water for
stock and domestic purposes. The Mesaverde Group is present in the northeastern and along the
southwestern parts of the county. Direct recharge from precipitation and from downward
leakage supplies water to the aquifer. Potentiometric-surface maps could not be prepared due to
the variation in head among the various sandstone beds. Ground-water flow systems in
Mesaverde aquifers probably are local, with recharge occurring on topographically high areas
and discharge occurring in adjacent topographically low areas. Water quality is variable,
reflecting different geologic materials and residence times in the various sandstone beds. A
trend from calcium bicarbonate water in outcrop areas to sodium bicarbonate water
downgradient is evident in one small drainage basin. This trend probably represents ion
exchange and may occur in other drainage basins where Mesaverde strata occur.

The Dakota-Zuni-Bluff aquifer is present throughout much of the county. The aquifer
consists of three to four sandstone tongues of the Dakota Sandstone plus the Zuni and Bluff
Sandstones and the Jackpile Sandstone Member of the Morrison Formation. The main bodies of
the Dakota Sandstone and Zuni Sandstone probably are hydraulically connected, whereas the
overlying Paguate and Twowells Sandstone Tongues are only slightly connected because the
intertonguing Mancos Shale has small hydraulic conductivity. The Bluff Sandstone probably is in
good hydraulic connection with only the Zuni Sandstone.
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Water enters the aquifer on outcrop areas along the southern flanks of the Zuni Uplift;
however, most ground water probably reaches the aquifer by downward leakage. Water moves
westward in the western part of the county toward topographically lower areas. In the
northeastern part of the county, water moves southeastward toward the Rio San Jose.

Information on water chemistry is available for the western part of the county. In this area,
water in the Dakota-Zuni-Bluff aquifer is a sodium bicarbonate type where the aquifer is
overlain by the main body of the Mancos Shale, whereas a calcium sulfate type water occurs
where the Mancos has been removed by erosion. Dissolved-solids concentrations in water from
34 wells in the western part of the county range from 220 to 2,000 milligrams per liter.

Aquifers in Jurassic rocks include the Westwater Canyon aquifer and the Todilto-Entrada
aquifer. These aquifers are present only in the northeastern part of the county because the
Jurassic rocks were removed by erosion over much of the county. The Westwater Canyon aquifer
includes the Westwater Canyon Member of the Morrison Formation and sandstones of the
overlying Brushy Basin Member of the Morrison Formation. The aquifer is recharged by
infiltration of precipitation on outcrop areas northeast of Grants and by leakage from overlying
units. Ground water moves southeastward across the northeastern part of the county,
discharging to the Rio Puerco and Rio San Jose Valleys. Transmissivity ranging from 4 to 490 feet
squared per day has been reported for wells in the Westwater Canyon aquifer. Pumping rates
range from 6 to 85 gallons per minute. Predominant ions in the aquifer include sodium,
bicarbonate, and sulfate.

The Todilto-Entrada aquifer is recharged by infiltration of precipitation on outcrop areas
south of the Rio San Jose and by leakage from overlying units. Water moves from the north and
south toward the Rio San Jose to discharge to valley-fill material. Because of gypsum thicknesses
of as much as 100 feet in the Todilto Formation, water in this aquifer is marginally suitable for
stock use. Dissolved-solids concentrations range from about 700 to about 3,000 milligrams per
liter.

The Chinle Formation of Triassic age occurs throughout much of the county and has
thicknesses ranging from a feather edge to about 2,080 feet. Sandstone beds in the Petrified
Forest Member of the Chinle Formation are important sources of water in the central and
western parts of the county. The more productive areas of these sandstone beds may represent
major river channels during Triassic time. The Correo Sandstone Bed of the Petrified Forest
Member yields water to wells in the eastern part of the county. Recharge to the sandstone beds
occurs on outcrop areas, possibly by upward leakage from the San Andres-Glorieta aquifer.
Downward leakage from overlying sediments also may reach the sandstone beds. Data are not
available to determine the direction of ground-water movement through the sandstone in the
western part of the county. In the eastern part, ground water is believed to move toward the Rio
San Jose through the Correo Sandstone Bed and westward away from the Lucero Uplift toward
topographically low valley floors. Water from the Chinle Formation is typically a sodium
bicarbonate type, containing dissolved-solids concentrations that range from 170 to
695 milligrams per liter in the western part of the county. Water chemistry is highly variable;
water types range from sodium bicarbonate to calcium sulfate in the eastern part of the county.
Dissolved-boron concentrations in water from some wells in the Chinle Formation exceed the
U.S. Environmental Protection Agency recommended limit of 750 micrograms per liter. These
anomalous boron concentrations seem to be associated with the Sonsela Sandstone Bed of the
Petrified Forest Member in the western part of the county. No such correlation exists in the
eastern part of the county. In general, dissolved-boron concentrations are greater in the eastern
part of the county than in the western.
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The San Andres-Glorieta aquifer of Permian age is present throughout most of the county
and ranges in thickness from about 200 to about 720 feet. The aquifer is exposed around the
uplifted margins of the Zuni Mountains and along the Lucero Uplift. The depth to the top of the
aquifer ranges from about 1,000 to about 3,100 feet across much of the county. The aquifer is
buried by as much as 8,300 feet of sedimentary and igneous rocks in the Mount Taylor area.

Recharge enters the aquifer along the flanks of the Zuni Mountains and moves
downgradient through fractures and solution channels away from the recharge area. The
hydraulic conductivity of the aquifer probably is small in the eastern part of the county because
karst features may be more poorly developed there. A ground-water divide is believed to exist
in the aquifer at roughly the same location as the Continental Divide. The regional discharge
area for the western part of the aquifer is believed to be the valley of the Little Colorado River.
The Ojo Caliente Monocline may serve as a barrier to westward-moving ground water in the
northwestern part of the panhandle. About 450 gallons per minute of water discharge from the
aquifer at Ojo Caliente Springs. Additional water may leak upward along the monocline and
enter overlying units. Discharge areas for the eastern part of the aquifer include wells and
springs in the Grants-Bluewater area and upward and downward leakage in the eastern part of
the county.

Aquifer properties for the San Andres-Glorieta aquifer have been deterrmned only in the
Grants-Bluewater area where transmissivity ranges from 5. 5 x 10% to 4.5 x 10° feet squared per
day. Values of storage coefficient are 4.7 x 10 and 9.7 x 10 for observation wells 12.10.30.421
and 12.10.30.111, respectively. Well yields of as much as 2,830 gallons per minute have been
reported from the San Andres-Glorieta aquifer in the Grants-Bluewater area.

The predominant ions in water from the aquifer generally are calcium, sulfate, and
bicarbonate. Dissolved-solids concentrations in the aquifer appear to be greater in the eastern
part of the county, possibly because of greater quantities of evaporite materials there.
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Table 2.--Records of wells and springs in Cibola County
EXPLANATION

Well or spring number: Wells and springs in this table are located to the nearest 10-acre plot as
described in the text. All wells and springs are located north of the New Mexico Base Line
and west of the New Mexico Principal Meridian.

Owner: Geographical or place names or names of owners are tabulated in most cases to aid in
well or spring identification.

Geologic unit: 110AVMB, alluvium; 111IMCCR, McCartys Basalt; 122FCLK, Fence Lake
Formation; 1225PRS, Spears Formation (Chapin, 1971); 211MVRD, Mesaverde Group;
211PNLK, Point Lookout Sandstone; 211CRVC, Crevasse Canyon Formation; 211GLLP,
Gallup Sandstone; 211DKOT, Dakota Sandstone; 221ZUNI, Zuni Sandstone; 224ENRD,
Entrada Sandstone; 221MRSN, Morrison Formation; 221BRSB, Brushy Basin Member of
Morrison Formation; 221WSRC, Westwater Canyon Member of Morrison Formation;
231RCKP, Rock Point Member of Wingate Sandstone; 231CHNL, Chinle Formation;
231SNSL, Sonsela Sandstone Bed of Petrified Forest Member of Chinle Formation;
313SADG, San Andres Limestone and Glorieta Sandstone; 313SADY, San Andres
Limestone and Yeso Formation; 318YESQO, Yeso Formation; 319 ABO, Abo Formation;
400PCMB, Precambrian; 000EXRYV, Extrusive rocks.

Use of water: U, unused; S, stock; H, domestic; D, dry; P, public supply; I, irrigation; R, recreation;
N, industrial; T, institution.

Altitude of land surface: The altitude of land surface, in feet above sea level, is obtained from U.S.
Geological Survey 7 1/2-minute topographic maps.

Other abbreviations: R, reported; UTM, unable to measure; DST, drill-stem test; dry, material
unsaturated at indicated well depth; --, no data.
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Table 3.--Water-quality analyses for wells and springs in Cibola County
EXPLANATION

Well or spring number: wells and springs in this table are located to the nearest 10-acre plot as
described in the text. All wells and springs are located north of the New Mexico Base Line and
west of the New Mexico Principal Meridian.

Geologic unit: 110AVMB, alluvium; 112LGUN, Laguna Basalt; 1225PRS, Spears Formation
(Chapin, 1971); 211MNCS, Mancos Shale; 211MVRD, Mesaverde Group; 211CRVC, Crevasse
Canyon Formation; 211GLLP, Gallup Sandstone; 211DKOT, Dakota Sandstone; 221ZUNI, Zuni
Sandstone; 221BRSB, Brushy Basin Member of Morrison Formation; 231CHNL, Chinle
Formation; 231SNSL, Sonsela Sandstone Bed of Petrified Forest Member of Chinle Formation;
313SADG, San Andres Limestone and Glorieta Sandstone; 318GLRT, Glorieta Sandstone;
318YESQO, Yeso Formation; 400PCMB, Precambrian; 000EXRYV, extrusive rocks.

Other abbreviations: puS/cm, microsiemens per centimeter at 25 degrees Celsius; deg C, degrees
Celsius; mg/L, milligrams per liter; pg/L, micrograms per liter; <, less than; M, presence of
material verified but not quantified; fed-fld, fixed end-point titration, field; --, no data.

86



09t ¥ 0% 0" v1 AN 889 dTI911¢C 8L-6C-80 €ETT°C1° 0TS0
002’1 0 0tz 0°6T "8 ooL’t dTID2TTC 18-81-€0 Z1¥°92°60° 50
00Z'¥ 006°T 00Z°‘2 0°€el €L Q0S¥ LOMAT1Z 18-€0-¢£0 TI1°CE°80° G0
00T’T 0clt ovs 0°LT 9L 00S°T LOMA1T1C 18-01-90 FIZ"11°80° G0
04¢ [A 087 0°G1 9°L 09y LOMATIZ 18-02-9Q FEE CGE"LO" S0
c8c LT 00¢ 0°6l £°8 y0sS AIXE000 18-0Z-90 EEY"FPE"LO" GO
0TS 0 L 0°1Z! 16 628 TINHOTEZC 18-01-90 €6 CvZ"TET90°40
-- 0 0€ -- -- 08%’z INHOTEZ  $S-ST-¥0 €2Z1°G2"S0° S0
ooL't 06€ 000°’T 0" LT €L 00% ‘2 INHOTEC 18-90-920 Z6 €EPv 917590740
00Z’¢ 00T'’T 009°T 0°6T 7L 008°€ TINHOTES 18-60-90 16 dEEEC 01" 907 S0
006°T 08t 00T°T S 81 P L 00¥%’2 INHDTEZ T8-60-90 06 YEEE QT G0° G0
0002 00g’T 00S°T 0°6T 0L 00Z°Z DAYSETE 18-60-90 68 Zv1°S0°p0" G0
0EZ 0 0ST 0%t 9L 0GE QIARTTC 08-81-TT1 gy y1°60°81°v0
0v¥ Le p9c o€t 8 L 008 TIARTTZ 08-T€-01 ZPP EQ BT F}O
0tE 0 LT 0°ST °8 009 QIARTTZ 08-¢1-01 TZ1°80° LT VO
000°T 0 €Z 0* vt €°8 06S°T QIAWTTC 08-€T-0T €EC VO LT VO
00T’T 0 0c g el Z°8 006’1 QIARTTZ 08-¥1-0T gyZe €0 LT ¥0
0Zs 0 0ST 0°T1 L°L 9f8 QIARTTZ 08-L1-21 gI€E€ 0T 9T° %0
0Z¢ 0 9L -- 178 €ES MIAWT TC 08-L1-C1 YIEE 0T 9T kO
0EZ Q0 0c1 §° St €8 0S¢ SudsZZl 08-91-C1 €2y ¥0"GQT %0
0LS 0 89 G el 2L 000°T QMUDTTZ 18-8¢-%0 A A N A I 4]
028 A 08¢ §°Zt 0"L 00€’T NADIZTT T8-L2-%0 EET" 2021 %0
0EL 0 14 0" LT L8 067°T d119T12 18-50-G0 €EIC°TITI TTI %0
089 0 01t 0°%1 0°8 000°’T QAIDTTC 18-62-%0 ¥yZ1°80°11° %0
0Le 0 81 R A gL GZh JAMDTTC 18-L2-F0 ITT 90" IT°FO
002’1 0 00F% 0°¢t ST L 009°1 J208DTTE 18-20-€0 T€ET"60°60°F0
0oe‘e Obb 0oL 0°¢1 9°L 00€ ‘¢ LOMATITC 18-LT-€0 1v€"106°60° 70
00T°’2C L6 00z’1 ¢ 81 - -= QIART T 18-¢£1-4G0 TTT L0 LO"FO
-= 0 99 - L6 606 TINHOTEL §e-1Z-%0 00E"ZT°90°%0
0og’e 06l 00z'’t - 0°L 00€’Y TINHDTEZ F8-20-G0 TIT°2T1°90°%0

(1/bu) (1/bu) (fopen (D bap) (s3tun  (wo/sv) Tun srdwues Jaqunu Isaqunu

paaTos a3rUOq se ainie pie soue oThoTO0®9 JO 33e( 21Ts putads Io [TaM
-STp -IedUuoUu 1/bw) -~zadws] -pueis) -3jonp
‘sjuan ‘ssau sSs8u ud -uoo

—-3T3suod -pIeg -piey oT3TO

JO wns -adg

'SpPTTos

panurnuo)--Ajuno)) ejoqr) ut s8utids pue sfom 105 sasfeue Ajenb-1ajep---¢ d[qeL

87



oLeE 0 0 0°€ET L°8 0g9 LOMAT1Z 08-6€T-T1 FE YCETET"LT S0
06t 0 €T 0°tT 0°8 00L QYAWTTZC 08-0¢-TT 91 FYE QT LT SO
118 0 LY 0°FT T°8 G99k GIANTTZ 08-90-T1 ST €CC°60° LTG0
0T¢ A 0vT 0°%T €L 0GE JUARNTTZ 08-0Z-TT T EECTLOTLT SO
00¢ 0 v 0°¢1 T°8 LCE GYAWTTZ 08-90-TT €T EEE"90°LT S0
09¢ 0 ) 0°6ST £°6 GZs GYAWTTZ 08-90-TT A PPy GO0°LT GO
0TE 0 6 0°ST T°6 oSt JYAWTTE 08-~ET-T1 T ¢E€Z"G0°LT S0
066 0vT 0ts 0°TT 6L 00€'T QUYAWTTZ 08-LT~CT TEF 9€°91°G0
065 0 L 0°€T F-8 000°T LOMATTC 08-6T-1T1 £E crZ T¢ 91" 40
oLE 0 0ct 0°€T 0°8 ooL SONWTTC 08-61-11 143 T¢T1°6T°97° G0
0re 0 1T 0°qT 6°8 0ve JYAWTTE 08-70-C1 ¥ZZe 1E€°S1° S0
0tg 0 L 0°¢tl £°6 004 JHAWTTZC 08-9T-CT TEF 82 6T G0
otee 0 6T S vl L°8 0€E QIAWTTZ 08-9T-CT EET"92°G1" 40
029 0ST 0ok 0° VI 0°8 0€ET’T QYAWTTZ 08-F0-CT PP 6T°"GT" S0
0¢¢ 0 Té 0°GT ¢"8 06¢ LOAATITZ 08-t0-¢1 Te €C¢C°9T1°61°6G0
09z 0 0cT 0°LT 6°L oSk LOMdTTIZ 08-£0-¢T 0¢ PEE ST FT S0
ove 0 01T 0°FT Z°8 0% JYAWTTZ 08-81-CT PEE 90" FT" S0
0.9 0 8 §°GT 878 0GT'T QUYAWTTZ 08-€0-CT EIT"8T €T 40
0TP 0 06 0°9T1 0°8 0L9 dTI9TTZ 8L-T€-80 CEEC"GT"ET g0
0ze 0 0€T G 971 8L 1329 dTI9TTZ 8L-T€-80 €TE L2 ¢1" 40
089 0 0¢c 0° €T PL 0€T’T GYAWTTZ 8L-TE-80 PrE"GC €T G0
009 0 €T 0°€T c'8 000°T dTI9TT¢ 8L-0E-80 €ET Q¢ CT1" g0
114 0 €6 0°eT 0°8 EEL LOMATTIc 8L-0E-80 6¢ TPT €T "CT" G0
0ck 0 16 0°61 T°8 [A%) LOMATTE 8L-TE-80 8¢ CTl1"p0°"c1°40
OLP Gt 0cc 0°GT 9°L ThL JAMDTTZ 8L-0€-80 ?2Z°T0°C1° 60
002°'T 06% 059 G 91 9°L 066°T dTI2TTZ 8L-90-60 €CE"9¢°T1°460
0SS 0 L6 0" LT 8°L 888 JYANTTC B8L-90-60 ek ceT 1T 40
00€’T 0 oLc 0°€T S°L 008°T OAMDTTIC T18-8Z-F0 £22°Ge°0T" 90
0061 68 0Qs 6 ¢t QL QGtT’e AAYDTTC  18-90-S0 [ ARANRAN RN
0¢t 0 LB 0°FpT QL Lee dTI9TT¢ T8-F0-¥0 T9T°CT 017490
{‘1/bu) (1/bw) (So0'D (D bep) (s3tun (wo/sH) 3run a1dwes Iaqunu Isqunu
paafos ajeuoq se aixnje pie aoue o1boT08n JO a3jeg 2318 putads 10 TToMm
~STp -Ieduou 1/bw) -zxadws] -pueils) -3onp
‘squsn ‘gsau ssau gd ~uoo
-3T3SU0D -paeH -pxey OTJIO
Jo wns -adg
'SpT10S

panunuo))--A3umo)) ejoqr)) ur sgurids pue s[om 105 sasfeue Ljenb-1s1ep--'¢ d[qeL

88



06c Zc 0LT 0°PT 8°L LLY LOMATTZ 8L-T€E-80 1474 TZy"€1°21°90
0Tt 0 0TT 0°ST 08 00§ INNZTZZ 8L-90-60 A TTE"T0°CT1°90
4 GZ 09T 0" vt LT L 40} QIAWTTZ 8L-T¢-80 CCEFESTT 90
00¢ 62 012 S°9T 8°L 6ES HNAVOTT 8L-82-80 ETIT " PE"TI 90
0s8 A4 0el 0°vT 27 L 062°'T LOMATTZ 8L-T€-80 Z1y"C0°"1IT1°90
00F ‘T 0LE 0TL 0° b1 P L 068°T HNAYVOTT 8L-6C-80 TT¥P°0Z2°0T°90
002°t ) 24 0v9 0°F%T Z°L 089°'T LOMATTE 8L-6C-80 1874 PTIT°02°01°90
0EL 07T 00¥ 0° 9T VP L oLT'T LOMATTE 8L-82-80 0F CECTL00T790
0Tt L 0s¢ 0°ST 'L 6tS INNZ12Z 8L-82-80 6t TZT"9070T°90
00S'¥ 000°2 0052 -- 879 026 ‘¥ EWAYOTT  19-22-T0 IPE¥E°80°90
00T’y 000'2 00V ‘2 S°0T £ L 000°S LOMATTE 18-12-90 VYEEE " VE"807°90
00Z'y 006°T 00€E’Z S§-0Z 6°9 0€9 ¥ OQVSETE  Z9-6C-80 123 ZET 9250790
0¢€9 002 0TE €91 9°L 00€E’T OAVSETE 08-FZ-60 £9 TZE"SE" 1< S0
0€Z St 0LT 0°GT 8°L 004 LOMAatIZ 08-T0-CT 8¢t dZTT°0T°TZ° G0
0SL 01Z 06¥ 0°ee -8 0GE‘T OQvst 1t 08-9¢-60 <9 PrE"6C°0C7 S0
08¢ 8b 0ee 0°ST 9°L 00§ JAMDTTC 08-%Z-60 AN XA\ FARN)
0TZ 0 091 0°tT 0L TLe TIAWTTZ 08-¥1-0T PEELO"6T"S0O
0tE 0 9 0°LT 176 008 LOYMATTZ 08-2T1-1T Lt gy ¥0°61° G0
062 99 002 0°vT 0°8 008 QIARTTZ 18~-L0~-TO X4 pCe " 87750
0Tt 0 oct 0°ET 8°L FAR QIAWTTC 08-20-21 14 PP GT°81° G0
0LC 0] a0c 0°LT 87 L 95t THANTTZ 08-20-21 ¢c TTIT°ST°81° G0
0€9 0 1 0°vT £°8 066 LOMATTC 08-61-T1T 2t PP €T°81° GO
0Tc LT 0T 0°%T 0°8 1S€E TIAWTTZ 08-90-11 ¢ ¢ZZ°ET°8T° G0
00¢ 0 0TT 0°ST "8 9tt TIARNTTZ 08-G0-TT 0z ¢1¢°21°81°50
0ve 0 09T 0°ST Z°L F1b TIARTTZ 08-GS0-TT1 6T cre 071781750
0ee 0 0st 0-0¢ "8 ove TIANTTZ 08-CT-T1 8T £€22°80°8T° 90
0ee 0 1T 0°ST £°6 0ge MIANTTC 08-60-1T LT €EZ"TO"8T" S0
092 0 v S°¢T S°L 0S¥ TJAWTTC 08-0Z-0T TTZ°TE" L1790
14 0 001 0°GT P L 08§s QIARNTTIZ 08-0T-01 T€ET 62 LT S0
0LE 0 74 0°9T1 L8 099 LOMATTZ 08-6T-TT St ErP FPT°LT SO
(1/6ur) (1/bu) (Eooen (D Bep) (s3tun  (wo/st) 3Tun atdues Iaqunu Isqunu
pPeATOsS ajeuoqg se ainije pae aoue o1hoToes 30 a3eq 2378 butads 10 TT9M
-STp ~-Ieduou T/bw) -xadwa] -pueils) -3onp
‘syuen ‘ssau ssau Bd -uoo
-3T3SU0D -pIeH ~-pIeH DIITO
Jo ums -adg
/SpTT10S

panunjuo))--A1uno)) ejoqr) ut sdurids pue sfom 10§ sasATeue Ljenb-1a1epy--¢ 3[qeL

89



0Z¥% 0 06t 0°61 0°8 6L9 SHWAY0TT 18-60-90 86 IZ2¥"62°v0°LO
00€’‘e 002'T 009°‘t 0°91 6°9 0T0°€ OAVSETE  I8-61-S0 L6 TTT"6Z°P0"LO
goo‘c CoL’T o0’z 0" LT -- 00T ‘€ HWAYO0TT I8-61-S0 96 ZZZ S1"PC°LO
0GP 01t 08€E 0°9T 8°L 9¢8 SHAY0TT I8-61-G0 G6 PIT ET"PO0°LO
- -—- - 0°9T -- 0LE’'Y TINHOTIEZ GL-82-G0 TEFP TIT PO LO

0LS 0cz 0oLE 0°81 '8 006 LOXATTZ 08-0€-60 ¢z 01 12 90
goZ’1t 0 Gg G'F1 8°8 C08°T LOMATTIZ 08-12-01 CET"TE€°0Z°90
goE’e oTL 00T’T G 11 -- 0982 LONATTZ 9r-P1-L0 CIf " P1°02°90
009°'T 08¢ 069 G ¢l T°L 0€T ‘2 LOMATTZ 08-10-0T €12°01°02°90
000°2 00p oEs 0" %1 0L 0Ls'2 LOMATTZ 08-S1-0T 8¥ €EZ"FP0°0Z2°90
00L’T 0sZ 09% 0°LT 0°8 002°C LOMATITIZ 08~-T1-1T Ly TEZ6Z°6T790
062 61 06T 0°GT Z°8 08F LOMATITZ 08-G0-1T 9F I¢r"pPC°61790
o1’z 00T’T 00E‘T 0°¢1 8°L goz’e LONATIZ 08-G0-TT TIE P2 61790
Qo€ 0t 0ce 0°?1 0°8 GG9 LOMATTZ 08-62-0T P €IT1°91°61°90
oko 0 €S 0-02 78 0€6 TINHDTEZ 08-G0-1T QL EIF°€1°6T°90
09¢ 0 I8 0" LT °8 0zs TINHOTEZ 08-90-TT PL TET"T0O"6T°90
oLe 0 0ST S°Pl 8°L ict JIARTITZ 08-1€-0T PTIZ°0E BT 90
oLe 0 0FT 0°91 9°L £8¢E A¥MXd000 08-CT-T1 EEV LZ°8T 20
-= - - 0°LT 0°6 629 INHDO1EZ 08-62-01 €L CEC"0T"8T°90
086 0 06¢ 0"€El 8°L 0TS ‘T JIARTTIZ 08-90-11 Le gEEP"PE" LT 90
08T 0 091 0" %1 L 0ze HWAYO0TT 08~12~1T ZIZ E€E" LT 90
0cZ¢E 0 08l 0 €T 2°L 009 MIARHTTIZ 08-02-1T 9Z EIE"TIELT 90
oLC 0 0FT 0°4¢1 I°8 08¢ LOMATTZ 08-L0-TT TTIE0E LT 90
00€ 0 08T S°%I Z°8 14193 LOMAT T 08-€1~-TT1 PIC 0E"LT"90
03¢ 0 0ST 0°€ET 9L 8TP LOXATTZ 08-90-1T TIT 0E"LT 90
0cL 0 24 0" PT 88 00€E’T TdARTTIZ 18-90-10 ¥4 €C1°LC LT 90
0LC 0 oFt S°P1 Z2°8 00F LONAITIZ 08-€1-1T cvv°0cC LT 90
0ze 0 158 0°€T 28 0G€E LONATITIZ 08-¢1-1T by TET"6T LT 90
0TE 0 0LT 0°"FT 0°8 oGt LOMATTE 08-€1-11 TEE"9T LT 90
082 0 00T 0°FT G*8 oLD LOXATITIZ 18-90-10 CRETET LT 90

(1/bw) ('1/bw) (Sopen (o bep) (satun  (wo/st) jTun atdues Taqunu Iaqunu

paalos ajeuoq se aInge pae aoue o1hoToan JO ajeq 2318 butrds 10 TT13M
-sTp —Ieouou 1/bw) ~-z1adwa] ~puels) ~3ounp

‘sjusn ‘ssau ssau ud ~uoo

-3T3suod -pJieyg -pIeH STFTO

Jo uns -adg

‘sSpT1os

panunuo)--Ajuno)) efoqr) ur sdurids pue sffem 10j sasdeure Ljenb-1ajep--¢ 2[qel

90



09L 69 08¢ 0"91 c°L 0ST‘T LOJQTTZ 08-12-0T1 99 FEE 92702 L0
Q1€ Q 061 §°G1 9L 00s LOAATTZ 08-20-0T <SS gEIZ"p1702° L0
08¢ Q 19 AN S°L LY INNZ1ZZ 08-12-01 A} ¥¢Te k17027 L0
09¢ 0 0ac 0791 PrL LED QIANTTZ 08-12-01 T1E€°0T°0C" LO
0EL 002 08% 0°81 ¢ L 000°’T DQ¥SETE 08-50-1T 89 gZh ee 61" L0
0GS 0 09¢ 0°9t1 9 L 0sL INAZICZC 08-11-11 €S TTIp TE 61" LO
oLL 01 0TS 0°ve €L 00T'T IAQYSETE 08-90-11 L9 TeT"ST'et1"LO
0so 0 6 091 1°6 0G6 TSNSTEZ 08-0€-01 08 1721617 L0
09L 1] 4 0€s 0" vt P L 081°T DIA¥SETE 08-90-1T 99 £EEE"80°61° L0
09¢€ 0 9 0°61 €'8 069 TSNSTEZ 08-0¢-01 6L PrE"Z20°6T° L0
0tw 0 1 0-0¢ 2’6 009 "INHOTEC 08-0€-01 8L Tte"6Z2°81° L0
0T® 0 8 0°p1 9°8 L69 LONATTZ 08-6¢-0T1 Zs Zv%°92°81°L0
sy 0F 08¢ 0° LT 8°L 1oL LOMATTZ 08-62-01 18 PEC TT 8T LO
069 0 9 06T 6 006 TSNSTEZ 08-70-11 LL €2E"60°81° L0
08¢ 0 9 0721 0°6 2o TNHOTEZ 08-6Z~-0Q1 oL TZT°0ET LT LO
000°T 012 00s 0°6T 8°L 00€‘T Louaite 08-%0-T1 0s PT12°91° LT LO
00G6°T oLE 089 S°r1 -- 0L0°C dTI9712Z €6-62-L0 ZreTIZ°91° L0
0es 0 LT 0°¢t 8°8 00% ‘T LONATIC 18-20-10 6F FTE"90°91° L0
091 0 Le 0°9T1 S$°8 662 INAZTZC 8L-0€-T1 €€V TC 2T LO
08f% A% oLe 0°p1 P°L I2L IJ¥SETE 8L-90-60 €9 PrZ ET 217 LO
0¢ET 0 6% 0Lt P8 09T DAYSETE 18-62-%0 79 TTE"CO"TT L0
0Qg 0FT 0td 0°0¢c STL 968 INNZTZZ 8L-G90-60 Zii ge ot eo
00F q8 )43 0°2t -- 289 INNZTZe 8L-70-80 PIv 0Z-0T°LO
09¢ 8% gec 0°2T1 gL 809 QEAWTTZ 8L-60-80 FEEH60760° LA
- A goc -- 8 Zg8 INNZTZZ 99-8Z2-10 pTU°8Z2°L0O"LO
009°T 0 81 0°61 L°8 00€‘Z TINHOTEZ T8-92-¢€0 €01 TEE"ZZ 90" LO
019 0 8¢ 0°¢T 7°8 066 TTNHOTEC 18~9Z-¢€0 2ot pZr°-81°90° L0
oLL 0 £Z 0° LT 9°8 002'’t TINHOTEC 18-92-¢0 101 dEPF-0T°90° L0
018 0v1T 03747 0°6T ¢ L 00T'T TNHOTEZ 18-60-90 00T £EE"9€°60° LA
086 0 1T 0° 02 T°6 00S8°T TNHOTEZ T8-92-¢0 66 ¥12Z°90° <0 L0
(1/bw) (1 /buw) (Eooen (o Pap) (s3tun  (wo/sN) JTun aT1dwes Isqunu Isqunu

poATOS s3euoq se aanae pae aoue o1boTo®n 3JO 83e( 3118 butazds z0 TToM
-STp -Iepuou /6wy -xodws] -puels) -3onp

‘gquan ’ssau ss8u yd -uos

~3T3SU0D -pIPH -pxey OTITO

Jo uns -adg

'SpIIoS

panunuo)--Ljuno)) ejoqr) ur sSurids pue sfam 10y sasAteur Ajpenb-1a1epy--'¢ a[qeL

91



0081 069 006 - - QIE’2 LOYMATTZ 06-6T-CT EVETECTLOTOT
08¢ 0 01T -- 8°L otl dNAYOTT 66-6¢-%0 IvT°T0°G1°60
06¢ 0 0ct 0°FT £°8 ovb INNZ1ZZ 18-50-10 TIT°90°¥T°60
OLT 0 0l 0°9 "L 80¢t AMXH000 I8-¥T-L0O T ETT°C¢T°2T°60
0S8 061 014 ST 6°9 00£’T MAVYSETE 78-1¢-60 cL FreET"8C°60°60
gt LS 0tgc 0°9T P°L 96¢ INANZ1Z2 8L-0T-80 ETT"82°60°60
000°'FT 0TL 002’2 S° 1€ L9 000’81 TINHOTEZ Fo-01-11 90T chv"21°G90°60
09L 0S¢ 0Zs 0°¢c 0" L 060°'T IATO8TE 6lL-6T-90 1L F¥1°TC"0Z°80
G69 0T¢ 08% 0°81 S°L 050’1 TNHOTEC ¢L-80-60 88 FrE"%0°0E°80
08¢ TL 01¢ - L L £GS TNHOTEZ 18-01-20 L8 ETE"9€°6T° 80
Ot 0 S 0°¢¢ 0°6 OtL TNHDTEZ ZL-T0-80 98 ETE"CC 6T 80
029 0 01 0°81 8°8 066 TNHOTEZ ¢L-T0-80 S8 1122t 61°80
104 0 0T 0°81 8°8 ovL TNHOTtZ CL-T0-80 78 12" ¥0"6T°80
0gs 0 8T -- £°8 0oL TNHOTEC 6L-T€-80 £8 12¢°v¥Cc"8T 80
009 0 0€ET 0°L 8°L 008 TNHOTEZ 08-v0-CT Z8 CEE 0E"LT 80
- 008°T 0012 0°€C 0°'8 Qov ‘€ INNZTZZ ZL—-8Z-L0 FPTE-CO0" LT 80
0SS 0 9 0°6T S'6 006 QIANTTIZ 18-80-10 ehe"eZ 9180
0LE 06T otv -- £°8 010’1 OdV¥SEIE SL-pT-S0 oL TTIE“LE ST 80
OLT 0 4] 0°61T £°8 oLe TINHOTEC 18-90-S0 18 PEE"6T°2T°80
00¢ 0 okt 0°2CT 6°L che DAYSETE 8L-20-1T 69 £€EC°90°TT°80
oLV 0Tt 0ce 0°€T 87 L LCL INnZiZe 8L-tTI~-11 Zib-9c¢°C1°80
0tl 09 06c 0°0Z 9°L 289 INNZTZZ? 8L-80-1T 1Te"k2° 0T 80
009 0te obv 0°GT S*L Clao INNZiCe 8L-C0-80 12c°%2°01°80
0g9 0ET 06t 0°€T 9L £68 INNZTZ2 8L-0E-TT TITE€E"L0" 60780
002'¢S 000‘€cT 000’ET - 7L 008'Z8 TNHOTEZ bPL-F0-F0 Q0T €ETZ°LT°50°80
088 0se 0tsS 0°¢t S L 062°'T LOMAITe 08-S1-0T 19 TAAAE 1 T AN A
056 0ot 09% - 8 L 00F ‘T o) (RN 08-S2-60 09 ¥Th1°92"1C° L0
000°T 08¢ 0¥%S G°GT £ L 00b ‘T LOMAITE 08-G6Z-60 @S TIT°9¢°TC L0
001°1 01¥% 009 G 61 6°9 059°'T LOMATTE 08-01-T0 89 CEETOT"TIC"LO
00€'1 0T9 0L8 0°ST -- 068°1 LOMATTE 08-20-0T LS ¢I1°LCc 0C Lo
(1/6w) (1/Bur) (*00®d (D bep) (s3tun (wd/sM) 3tun a1dues Iaqunu TIaquinu
paafos ajruoq s® a21n3e pie 20U® o1bor039 JO 33E( 2318 butads 10 TIam
-SIp ~-Ieducu /bw) -1adws] -pueils) ~3onp

‘squan ‘ssau ssau Bd ~-3oD

=1T3suUo02 ~pPI®H -pieH OTITO

Jo uwns -adg

‘SpPTT10S

panunuo))--Ajuno)) ejoqr) ut sgurids pue s[fom 105 sasATeue Ajirenb-191epr--'€ e L

92



L6 4] €e 0°8 L'L 901 AdX3I000 18-S1I~-LO 6 Tec 6e"80° ¢l
- 4] £9 0°bT 0°L 091 A¥XI000 18-6T-L0O 8 1T1°G6C"80°CT
L6 0 0¢ 0°6 0°L 0€T AIXF000 T8-91-L0 L ZI1°vc 80 cCt
001 0 ob 071 7L 11T AIXHE000 I8-€T-LC 9 TEE"TE"L0"CT
06t 47 06 0°L 9°9 LG¢C AIXEF000 ¢9-62-80 Qee" 117 L0 CT
00T 0 0§ 0°¢1t 6°L 621 A¥XIA000 I8-%¥1-L0 1 PIFP°-01° L0 CT
928 Z A% 6 ¢t G 8 LZT AYXF000 I8-%¥T-LO 4 cce"80° L0 ¢t
0eT 0 8L 0°11 LL 061 AIXA000 18-%T1-L0 £ FEF EO0"LO"CT
ov ¥ 0 89 0°9 S°8 008 HWAVOTIT I8-L0-10 crZTceteT 11
69 0 £V 60T LS 08 gW2d007 18-61-L0 Tce 6T ¢l 11
09¢ 0 0ve 0°61 S°L 00¢S OSHX8TE 18-S1-L0O CEC'SO"TT 11
00%°'T 00¢ 089 6 ¢c 0°L 088°1 DAVSETE 86-G61-¢T eIt ORI Y AN R S S
09L 06¢ 08% g el €L 080°'T DAVSETE ¢9-9¢-90 ¢lt 1¢¢°60°0T° 11
- Oge 09¢ 0°8T1 8°L 0¥e’T DQNSETE 89-6<2-L0 117 TTC"¥0°0T 11
00T’T 0 00T 0°8T S L 0GL’T g254941¢2¢ IL-%1-50 ETIC " ¥C S0 TT
09¢ 4] 0%T "R A 8°L SGh NADTCTT 18-60-10 [4 ZIE"pE"PT701
OLT 8 02T 0° %L €L 0S¢ gWOd00F 18-82-L0 pci-1e°11° 071
09L 0c¢ OLY 0°LT PoL 08T°T DAVSETE F9-€1~-0T1 01T TEE 92701701
0oL OLT oth 691 £ L 0L0’T DAVYSETE £9-LT-80 60T VeEeb €001 01
0011 0% 0LS S°FT "L 06%°T DAYSETE 78-90-90 80T ECV E0°0T 0T
OTh 0 0¢t 0°0¢ 9 L G991 "INHOTEZ 8L-01-80 EEP9C 60" 0T
o8L oLT 08¢ - 6°L 002’1 -- ¢9-92-90 LOT ECV EC 607 0T
OLY 0 v6 0791 - Gl INHDTIEC 06-80-21 FEeT"€2°60°C1
00G°S 000’2 00% ‘¢ - - 0v8°’9 HWAVOTT 06-80-¢1 ETIT"LT 60701
00g‘e OLY 096 S 0T -- 0TT’E A¥X3I000  8G-€T-S0 Zry 90°60°0T
(1/bw) (1 /6ur) {(S00®n (D Hap) {s3tun (wo/sM) JTun a1dwes Jaqunu Isqunu

paAaTos 93euoq se ainje pie soue oTbhoT03D JO I33B(Q 2318 pbutads 10 TTaM
~-STpP -Ieduou 1/bu) -12dws] -puejs) ~3omnp

‘gauan ‘ssau ssau Hd -uoeo

-3T735U00 -paeH ~pieH DIJTD N

Jo ums -ads

‘SPITOS

panunuo)~-Ajunoy) efoqr)) ur surrds pue sfam 10y sesdeue Aenb-1ajeps--'¢ d1qeL

93



08¢ L8 oze - AR LF9 OQuseETle ¥9-0€-80 LTT gozLttetl et
-- 0SE 0%9 -- <L 09’1 aavse1e §9-01t-t0 911 EEE"EZTTIT"CT
0Te6 oLe 095 -= - 0ve’T Oa¥sETe LP-90-50 STT Tpe"ST 1721
066G 09t 0T¥ -- - 616 OQUSETE tr-T12-0T1 (AN gep-0e 0T 2T
007 0 1244 0°%T 1°8 L1T A¥XH000 T8-€1~-L0 0t veg 9e 80°¢ct
(1/5u) (1/ Bur) (f00®BD (D b@p} (s3tun (wo/sH) 3Tun a1dwes Iaquinu IDqUINU
POATOS ajeuoq se s1nle pIe soue otbotrodsy JO 8je( 2118 butads 10 T1oM
-STP -Ieouou T/bw) -~godwel -purils) ~-3omnp

‘squan ‘ssau ssau ud -uo2

-3T3sSuU02 -pIeH -paey DTITD

JO ums -adg

‘SPTTOS

panunuo)--Aumo)) ejoqr) ut sSurids pue s[om 105 sasAeue Ajenb-1ayep--¢ s|qeL

94



0¢

021t

Lz

0e"

61 Gh - A GE i< €9 €11°Z1°0T°S0
ce 091 11 08° Z°8 09 - G°C obg A" 09 Ziv°92°60°G0
00§°T 002 A1 0z L9 008°‘2 -- €S obb 0€2 o6% T1T°Z€°80°S0
0¢ 01t 1t 0s* A 019 -- 1°6 obT 6S 01 P1Z°TT°80°S0
06 0s A 09° 81 61 ~- 6°¢C A4 17¢ 8¢ FEEGE  LO*SO
01> oL £C oL: 9¢ 1€ -- [ 9¢ 9¢ g9¢ €EP PELOSO
0g ovo 0Z AN | LE 011 -- 8 ¢t 061 og" c°c 22 °T€°90°S0

-- - g1 P 1 LC 0b< 02¢’1 - == - - £Z221°62°50°S0
000°2¢ oLE 9°9 09" 8T ovL -- I 0te 08T 0¢1 €hP°9T°S0°SO
008 L 08L 6°8 Ll LL 008°1 - Zc (1150 ob1 00b HEEE 0T " S0° S0
002’2 0c¢ 11 0G” 8¢ 068 -- 6°8 0€e 00? 0C1 YEEE 0T G0°S0
008’9 01T 97 06" 81 00€°T - G € 1C 061 09¢ 2k SO0 B0°SO
01 0L ZZ oL: 51 j¥4 -- oL’ /A 6°8 Lb gpr1°S0°81° kO
0¢ QST G2 09~ £9 99 -- L8 LS A3 0§ Zvb €081 PO
000°% 021 6°6 09* 0T by -- €1 021 oL* 'S 12T°80° LI KO
08 00F 8°8 ov- Al 0esS - P 1 0t£e 0e° 9 L €EE2°FO LT PO
0TT 0cCh 9°8 /2 678 028 -- £°C 08t 06" P9 ghZE €0 LT %0
0¢ 0ET 01 09° G 6 002 -- £°Z 0t 11 th HTEEC 0191 %O
0Z 001 Al oL LS 89 -- 8°1 68 18 Z¢ ¥TI€E"01°91° Vb0
O€ET 08 Al oeg* 0" L 91 - 6'1 0b 8°8 1% g2 ro*sI ko
oL 059 1T 0"t 1 SL -- 6°¢ 012 Z2'9 LI ZhE*II*2TI VO
0T orE 97 06° Le oov -- 0" € 081 6¢ <9 £€1°20°21°k0
0L 0TE 8°8 A 87 ovt -- 06" 0L? L'T L €IZ°IT"IT° VO
01T 08¢ 1T T°1 6t 0ec -= 6°1 00¢ 16 A ¥6ZT1°80° 11700
062 00t 81 08" Z1 61 -- ' 1 86 06" 0°S ITT°90°TI1I° V0
00E‘T 021 €T 09 82 00¢ -- 8°¢€ oLe 0€ 01T TI€ET1°60°60° k0
0Z% 091 01 (0% 0¢ 0ov’T -~ LS 008 L9 oLt IvPE*TI0°60° VO
00% ‘b 0GE 81 op- LT 00€°T - A 061 0€1 0Lz TIT L0 LO" VO

-- - ¢°S 2°T 89 0c1 0Z1 -= -- - - 00E°C1°90° b0
006 001’1 1 9 2 0El 0061 -- 81 08% £9 1343 I1I1°21°90° %0
(34 se® (4 se (‘ots (4 se (1D se® (*os se® (*02H (M se (eN s®e (bW se  (eD se Jaqunu

1/6M) 1/61) se 1/bw) 1/ bur) 1/ 6w) se 1/ 6w) 1/bw) 1/6w) 7/ bw) putads 30 TTsM
paatos paafos 1/ bu) poaatos paAfos paafos 1/bu) paalcs paatos paaios poAToSs

~S1p -s1p paafos -s1p ~51p -stp PIF-13F -sSTp -s1p -STpP -STp

‘uoay ‘uoIxeg -s1p ‘ap1a ‘apta ‘saeying 33euoq ‘unts ‘wunipos ‘unts ‘ynio1ed

‘e0TTTS -ontd -OoTYD -I1e019g -se304 -aubey

panuruo)--Ajuno)) efoqr) ut sBuuds pue s[am 10§ sasA[eue Aenb-1ayeMm--¢ d1qeL

95



0zt 00§ €1 9°1 € 0s -- 01 ovt 09° 82 YCETTET LT S0
0z 092 76 09° $'G vL -- o't 0ST 09° AL’ PHETOT LI"SO
008°t ovT 21 0s° Z°s £p -- £°2 Tt 6°C bl ECCT60°LT ™SO
01> - %4 08" 8°L 123 -- 6°1 9T 0T " €€€ L0 LT SO
0sT oL 971 ov* v'S 6T -- 1°2 9g 9°¢ T EEET907 L1790
o] 061 $'6 06 LY 6V - 06 vt og- 971 brb S0°LT"SO
o€ 01€ L8 06" 0" L Sh - AR A 09" 9°¢ CECTS07LIT SO
o€ 0z1 L1 op” A o€y -- 82 ovT LS 01T TEPT9€791°60
0€ 026 8°8 S L b S 8L - Z°1 %4 0z" £ AL TAN A AR
0Le 081 A 08" T°b 65 -~ 97T 00T 9z L*b Tr1°61°91°50
0z 0ST 11 0s* €9 91 -- 1°2 L8 09" 9° ¢ ¥Cee 1eTS1°S0
o€ ok 671 1€ 0°6 6°C -- AR ovI o€" z°2 TEV"8C7S1°S0
06€ 06 Z1 0b- z L1 -- €1 L8 €1 £°g EEL792°6T°S0
o€ 0s 62 0p° 0zt 56 -- b S 8L 1€ 0TT PPh 61°S1°50
0§ 08 LT 0b° 0°6 81 -- 0¥ Zy S L ¥4 ECCTIT 61750
0z oL 0z ot I°6 zz -- 5S¢ 9 Tt 113 PEETST P17S0
021 081 971 09° vT ¥4 -- L€ 8t 5°6 Lz VEET907PT"S0
0s 0GE 0°8 LT 1L 73 - Lz 092 0§* 2 2 ETT"8I"ET G0
oL 081 43 08" 81 £L -- Sy 01T 9°9 5?7 EEETGT ET"S0
08 0Tt 2z 08" 81 6¢ -- 08" 89 €1 185 ETE"LTT2T SO
0S 069 L8 A 9z 01T -~ 0°2 092 8°1 6"V bre*GC C1°60
022 082 1T 0°1 56 ott -- L1 0ge 0'1 9° € EET"0C"C1°50
06 09¢ €1 0°2 L8 0Tt -- 6°1 0€T 9°8 €2 TP1°€1°C1° G0
06 0s¢ T b1 €L 0€T -- $°2 o€t AR z1 ¢TI v0°21°S0
082 oLz 81 06" L6 091 - 9°2 St 0z LS b227 10721750
bl 00T bT og* 4 089 -~ 9'€ 0zt i 0LT ECE9Z7TT S0
ob 00z €1 08" 91 0ST -- 92 LT Lt 9z ¢re ST T17S0
06¢ 06 1 v 8¢ 0z9 -- 9°¢€ oLE 9T £8 Ecc SET01"S0
062 00T 11 09" €5 0v9 -- 0°€ ote o€ 0st bECT L7 0T SO
ot o€ €1 82 b€ 9°1 -- A4 191 6°2 o€ i "¢1°01°s0
(24 se (g se (?ots (4 se (1D se (*os se (00H (3 se (eN se (bW se  (e) se lequnu

1/6v) 1/61) se 1/H6w) 1/bu) 1/ bu) se 1/ Bbu) 1/ 6w) 1/ 6u) 1/6u) burads 10 [ToM
paAlos PaATOS 1/ bw) paalos panfcs paatos 1/bw) paatos paaTos paalos paalos

-sTp -STP  PpaAlOs -s1p -sTp -sTp  PTI3-1323 -s1p -sTp -sTp -s1p

‘uoxg ‘uociog -sSTIp ‘aprz1 ‘aptrax ‘ajelTns ajeuoq ‘unys ‘wntpos ‘unts ‘unisred

‘esT1TS -ont14 -0TUD -1e014d -seljad -aubep

96

panunuo)--Ajuno)) efoqr) ur surids pue s[am 10j sasAeue Ajpenb-131ep--"¢ S[qEL



0§

0€

1€ 0y FE 6t -- ¢ ce Zt 6b TCP ET 2190
oY DET 8¢ 09 TT ra -~ 6°¢t 69 6°8 82 TTE"T0"21°90
0¢Z 021 81 0¢* 01 (4 - Z°1 2 "8 A ZZEVE"T1"90
ob 0ET T 1] 2 8°6 0¢g - 8°T (4% 0T L9 ETTFPE"TIT"90
11v] 4 ooc T 1 Q9 € oeld - o°t 061l 1e¢ 89 ZivZo"t1°90
008’2 09T ol 09" A 091 - G ¢ 08T 86 061 IIv"0Z2°01°90
0zZy 091 81 09° 91 096 -- A oLt Zs 0Lt FPTIT°02°0T°90
00F 0eT LT 0Gg* T 08c - 9°¢ 0Tt 9€ 06 CEZ'LO01°90
0€T 0FT ral 1°1 L2 6¢ -- 9°¢ €2 9z ag T21°9Q0°01°90

- - 0T oG- 0o 008°'Z 019 - -- 06l ovs IvE"PETB0°90
00% '8 DET 0°8 0T 6F 009 ‘2 -- g ¢ ocv 00€ oLV YEEE"VE"80°90
0 00F°'T 0°6 6°T (0] A% 0092 otd Le QEb 06T 009 CET'9C°S0°90
000°LT 0oyt PT G 1T 09 06?2 -= 01 GL 4 A T2ESE"TZ" S0
0T 0s 8T oy’ [ X4 [ X4 -- 1°Z 81 21 0¢g HZTT°0T" 12" 90
006’9 0FT *ht 0°¢ 09 06e -- L6 69 4% QrT Fr€°62°02°60
0T 09 Le oy* Z¢ €Z - L1 6°L 1 €L AN AN TART(
0T> 08 Lz 09" €1 6°6 -- 08" 878 -8 0¢§ PEE"LO"6T S0
0ze DET 1°6 0s° £°8 0¢€ - 08° 0€T 0z- 6°1 kb "P0°6T°S0
Qs 0c ze 0g- Le Lz - 8T ST €1 LS FPZE'HFZ°8T° GO
08§ oLt £T 09 0t Zh -- g2 L9 £°6 Zt Py GU"8T"S0
oT> 08T 184 0G- 62 8c - 81 91 1T 29 TTT"6T°81°9Q
001 029 [ L € €€ QLT -- A Q€l 09 L€ PrF"ET 81760
0T o€ 14 09° 0t 43 - 8°t ST 0°6 (1} ] 2ZZ°ET°81°S0
01> 0b (44 0G”* 6°9 8c - 1 bz 8L 1€ ZTZ°21°81°60
0€ 0§ FAA 1} ST A4 -~ 0-¢ ZZ 0ot Ly ZHEQT"8T° 90
02 0§ £C ob’ 91 61 ~-= £°1 0z 0t 2 £22°80°87°G0
01z 0p1 Z°8 0§° Zt [ -~ €°1 08 oL € €EEC TN 8T G0
08¢ 0TT €T 09- 9°L cz - Z°2 08 v'e €T TIZ°1e"LT°S0
09 091 £t oL T ZL - b°c 6L 09 o€ T€T 62" LT GQ
oT> 0ce Tt "1 92 AN - 06°0 06T 0T 0 £°T EPFP PT LTG0
(a4 se (4 se (‘ots (1 se (10 se (*os se (SooH (M se (en s®e (bW s® (en se Iaqunu

1/81) r1/67) sP 1/ 5u) 7/ buty 7/ bw) se 7/ Hw) 1/ bu) 1/ 6uw) 1/ 6uw) putads 10 T1aM
panloes paatos 1/bw) paatos pPaATos paAatos 1/6u) paATosS PaATIos pPaATos paalos

-s1p -8T1p paaTos -S1p -s1Pp -sTp P13-3ed -STp -STp -sS1pP -STp

‘uoag ‘uoxog -s1p ‘apTa ‘apia ‘ajeyIns ajeuoq ‘unts ‘unypos ‘unts ‘untor1ed

‘eoIT1IS -onT g ~-OoTYD ~-I1eoTd -selod -aubey

panunuo))--£junoy) ejoqr) ut s3urids pue sfm 1oy sashfeure Ajfenb-1oyepm---¢ d1qeL

97



0s

06¢€ 61

08* z¢ 0tt - 7€ 86 9 LT 1¢r°62° k0" LO

OLb 0t1s LT 0°1 0F1 002’1 - €9 obt 091 06¢ ITT°GZ°v0°LO
008’2 01¢ 0z 11 (] 31 008°1 -- 11 0ST 0€1 066G ZZZ°ST°v0° LO
oL 031 Gt 06" £t 0ot - 9°§ 114 £E 96 PIT°E1I°$0° L0
-- 098 -= - 0l¢t - -- ST 00t - - TeEP"TTI F0O°LO
ob 0¢t 1]4 (1] It ove - Z°¢ ob 1¢ 66 22z 01"1Z2°90

091 0L6 L°S oL~ Lb 0L9 - 1 06¢€ 9°¢ 9T CET°TE"0Z°90
- - -- (AN 81 00£°T 0zs -- -~ L8 0te ZIv " %1°0Z°90
00L'€E 0Lt LT 06~ A otrg - 2°9 0S¢ £S 06T £€T2°01°02°90
got’s ove LT 0s~ 6T 00T ‘1 -- 9°¢G OEE 29 0€c €EEZ"F0°0Z°90
ov obb 8°6 oL* 8t 000°T - £°G otY 6t 0t 1€2°62°61°90
0ot 08 L og" 0°L 29 - 0°¢s £ 81 9% 1¢v°v¥Z°61°90
02t 00¢ A 09° 91 00€°'T - 0°9 0t 00T oLeE TIE"PZ°61°90
113 b F A 8¢ 06~ 0t 8L -- o'V Lb LT 09 €EIT"9T1°6T°90
okt 092 81 og- 91 0Fc ~- L E oo¢ LA LT €IV €ET°61°90
oL (4] A ot 09° 2T L - g9 001 6°¢t 9¢ TET°T0°61790
ot 404 8¢ 0f- G°9 LE - S°E 6¢ £l LE P1Z2°0e°871°90
0t 0§ LE (1] 2 LS SE - £ b Z¢t (A 29 cEEP LT 8190
01 002 21 09° 1 GE - y-Z 06T 00°> £ T ¢eEZ°01°81°90
0t> 09¢ ST oe: £C 08¢ - ¢ 1134 61 £8 de€h " PE LT 90
1414 0ttt €T ¢ 6°¢C 8° -- °0 S 8 0¢ 0€ ¢1Z ge"LT 90
0L 0Tt 02 0E" T°L T -= L C 8b ST 9b ETE"TE LT 90
0t 09 9¢ ote* 8°6G 113 -- ¢ g 1€ A cE TTE"0E" LT 90
(1] ob vE 0tE" rA FE -- 6°b (1] 6l Zh PIZ°0E°LT 90
00b 09 Lz 0g- 1°9 2t - 9°¢ Tt tL 8¢t TTT°0E°LT 90
0ttt 0] A% '8 0°g 0c 08l - ST oLe LT 0°L €21 Lz LT 90
oL ob 1413 0E" 0°6 Le - 1°s FE St 1% ckb-02 LT 90
0Tt oe £l ot~ 8°6 12 - Pz L9 7€ s TET 6T LT 90
(1] ov FE otE" Z1 LE -- Z°s 0F LY 6¢ TEE"9T LT 90
oL 0s 2t 0E"0 9°L 6t - 8 ¢ 9G 0t re CPEET LTI 90
(2d se (g se ANOﬂm (g se (1D se ﬁvOm se Amoum (M se (eN se (b se (en se Jaquinu
1/67) 1/6M) se 1/ bw) 1/bw) 1/6w) se 1/bw) T/bw) r1/bw) T/bw) fuyads 10 T1oM
pPoATOS paATos 1/bu) poATOoS paATOS pPaAToOS 1 /b6u) paaTos paaTos pa2AToS paaios

~stp ~sTp paaTos -Stp -s1p -SIp PTI-32F -STp -STpP -SSP ~sSIp

‘uoar ‘voxog -s1p ‘apta ‘apt1 ‘ajelns @3euoq ‘unts ‘untpos ‘unts ‘unto1ed

‘edITTS -ontg ~-0TYD -Ieot1qg -sej0g ~auben

panuiuo)--£3uno)) eroqr) ut sdurids pue sfam 10§ sasAreue Lypenb-1a3ep--¢ a1qe]

98



ooL’y 002 91 0§° v 062 -- 1/ 0Tt GE V6 FEE'92°02° L0
091 09 ot 0z- '8 L°1 -- S'p 9 0T 09 €TIZ°PT°0Z°L0
0¢ 001 0T oe- 8L 69 -- 0°2 08 8"t 8T ¥Zt12°r1°02°LO
0Z¢ 0s 91 0] 2 6°¢ €C - §°c PT 0°8 L9 TIE°0T°02°LO
001’8 011 91 09° 1) 2 092 -- 6°9 12 8E o€t €ZP EE 61" LO
0p Qb 91 op- 1T 08t -= b€ 68 81 EL TP TE"6T"LO
008’y 0zt 91 09" 6€ 06¢ - £°9 £5 6€ opt TET°ST 61" LO
0Le 000°'T 6°6 272 61 092 —-- T°1 0€¢ oz’ £t ZhT°21°6T1"° L0
008’2 00T LT 09° TP oL - 879 LS 8¢ 05T EEE°80°6T°LO
062 02t 0T ob- ¢t (1] —- T°9 0fFT og~ 0°2 PPE"Z0°6T"LO
or6 08T 1°6 09° €T T8 —-- 9°1 09t otr° 9°1 TIC 62°8T° L0
OFT 00¢ 9°g 0°T [AY LL -- 09- 09T of- L°C Zhp 9Z2°8T° L0
ooL’t 09 A og- A 0€T - A vy £C pL PEZ TTI"8T L0
0S¢ 0F9 It €' 1 ST 08t -= -1 0T2 og” 1°Z £2€°60°8T° L0
0e OLE 8°6 ¢'1 Z°8 0§ - oL: 0ST 0z’ 61 TZT°0E°LT"LO
00T’2 092 T1 08~ 1°9 00§ -- g8°1 09T | 2] 0Tt PIZ 9T LTI LO
- -- 0T 0e* 0t 0Zs8 08¢ -= -= 94 08T ZhE"TZ°9T"LO
0s 098 L9 PP LS 0se - S°T 0TE 'T 0°S PIE°90°9T1° L0
06¢ 0§ 279 og" 0T 81 -- L°Z | A7 LT 21 ECyP 12 °21° L0
oLe oLt L2 0°1 187 0Tt ~= G € 65 91 €8 PFZ €T 2T LO
0ET 0t 0¢ ' 1 08° 58 - ST | %4 b ¢ | A TITE°Z0"TTI L0
0TZ oL A 09 - £°6 0s1 -- £°¢ 33 8 S8 ZT1°22°01°LO
08 ob it 0z G°¢G 08 - 9°¢ %4 £C oot PTP"0C°0T°LO
09 0¢ET 8¢ oF- £c €9 - 9°¢ T¢E 4 L9 PSE°60°60° L0
0 -- ST 09° 91 0ce 0€Z -- -- 6T 0S PTT°82°L0°LO
09¢ 019 6°6 09° 0SI 0€EL -- ov- 09¢§ 0§~ Z°9 1€€°22°90° L0
(114 000°T 1At 6 1 it 19 ~-- (o] o obz Py 1°8 PZP 8T°90° L0
08 002’1 €1 8 1 LT 08 -- 0g- 0T¢E €°c 9°% gEvP 0T°90° L0
052 08¢ LT £°T 8¢ 0€E - ¢'9 00T 1] 0Tt €€EC9E€°G0°LO
06 00Z°'T G°8 8°1 €9 orT - QE"0 06¢ 0L"0 [ ¥122°90°50° L0
(24 se (g se (‘ots (d se (1D se (*os se (fooH ( se (eN se (bW se  (e) se Taqunu
1/61) 1/61) se T/6u) 1/6u) T/6u) se 1/bu) T/bur) T1/bur) T/5uw) putids 10 T1oM
poa1os peAalos T /Hury pPoATOS paAios paafos T/6u) paaos paAlos paafos paaios

-STp -SIp paatos -STp ~sTp -STp P13-323 -STp -STp -STp -STp

‘uoay ‘uoixog -STpP ‘apta ‘ap1a ‘ajezTns ajeuoq ‘unts ‘untpos ‘unts ‘untoteZ

‘ed117S -onid -oTyd -IeoTg -sejod -aubep

panunuo))--Anumoy) ejoqry) ut sgurrds pue sjjam 103 sasAeue Aypenb-1ayep---€ aqer



- - oz "1 LS 000’1 0qQt -- - 0tt 081t EpZ €2 L0 0T

0 - 62 oz- £z (24 0Q¢ - -- 6°L T€ TPT°T0°GT°60
0e oy 1€ o€” 8T 9t - 6°¢ 18/ 1T 0t TT1°90°FT°60
82 0Tt 12 Qs Q¥ QT - (AR g°6 £°L 6€ ETT°21°21°60
0zL 08¢ 81 oL L 062 - AN 88 6€ 0kt PveE1"82°60°60
0¥ 0%T A 0s” 0t b6 —- 0°2 43 1 %4 €S £ET1°82°60°60
-- 006 °¢€ A 6°¢C 00L‘E 00€ ‘¥ 0LL’t 65 00T'¥ 0tt 0ze cb21°60°60
oT> -- ST 06° 143 01€ - 86 A 187 ovt b¥1° 120280
0z ) - 09° 13 00t 0ge 0°b LS 8t 0T PyE"¥0°02°80
01> 0¢ 91 oe” bS £C - £°Z 14 01 89 €I€"9€°6T°8Q
08 UFAR - 0°¢ LA 001 052 0°¢ 091 00° 0°¢ ETE"CC°6T° 80
oel 00Z’1 - 0 v cl oLt 00¢g 0°¢ otz <1 0°¢ T1¢" 216180
08 0cs - Z°1 91 oL 00€ 02 081 ¢ 1 0°¢ TZE"#0°61°80
0s - 1T oL 6°S 012 - 0°1 0LT 0G- 79 122°¥¢°81°80
0t> 06¢ 11 09- L°9 0€e ~-- Gz 091 b 6 LE CEET0E"LT 80
0t 0 - ob* bL 000°2 092 0°9 oLt 091 09§ PTE"Z0° LT 80
0s 08¢t L*L 6°1 979 09T - oL’ 0te ot 6°1 Zpt"2cc 91780
008°¢€ 0 - 06" 61 00t 0s¢ 0" v c9 veE 011 TIE L2617 80
oF 1} Le e 0°6 () -- £°¢€ 1474 6°¢€ 11 PEE*6T°ZT°80
0otT> 09 6T 0t- g9 91 - Lz 91 €T EE EECT90°TT 80
00E’1 001 01 09° b6 0Lt - 8° € tt Lt 69 ¢Tb 92°01°80
0971 0S1T bt 09° T°L 0tT -- A St 8e oL LTIE"FZ°0T°80
09 08 et ov- 976 09e - 0°€ 6¢ 6t 01t 122°%2°01° 80
0z 0ET 2t op* 0t 062z -- S°€ ¥9 127 £8 TTE°L0°60°80
- 008’2 - - 000’82 o6 01 - 000’2t oLE 0oL ETC°LT"S0°80
0oL okt Lt 09° ¢°6 0ch - ¢ Z8 1374 ovT 2¢Z 912 L0
0zz ovT L1 oL | ¥4 028 -- L=z 0ET ov 021 ¥IpT°9Z°12°L0
09 091 91 oL~ 14 06b -= 1°€ 0T ov 0SsT Tr1°92 12°L0
0zt - 0ee <t ot- 2T 089 - 1°5 0€T 6% 091 ZEETQT 127 L0
000‘% st 0¢ 0g°0 81 obL -- 6° % 2] L 0ee grt Lz o2 °La
(24 se (g se (ots (1 se (10 se (*os se (F00H (1 se (en se (B se () s®e Tsquinu
‘1/6M) 1/6M) se T1/bu) /bw) 1/ Bbur) se 1/ bur) T/ 6w) /6w 1/bu) butards 10 TTOM
paAlos p3ATOS 1/ buw) paafos peAaTos paat1os 1/ bur) paatlos paatos paAtos paAtos

-STp -sTp paATos -5Tp -sTp -s1p PI¥-327F -sip ~-s1Tp -sTp -s1p

‘uort ‘uoa1og ~-STpP ‘apTI ‘opta ‘ajerTns ajruoq ‘wnts ‘untpos ‘unts ‘untoTed

‘edTT1S ~ontd 014D ~1eo1q -s®l0g -aubey

panunuo)--L1uno)) eroqr) ur sSunds pue sy[om 1oj sasAteue Ayenb-1a1epy--¢ a1qel

100



82 0 Gt 09° Z°t 0°1 -- L' € g9 £€°¢€ L°L T€2°GSE" 8021
oF 0 85 05" g 1 0" 1> -- 0°2 9°g PoL €T Ttt°5Z2°80°21
9% 0 pE 0p* Lz 0°F -- G-z LS [ £l Z11°52°80°21
8¢ 0 Ly 0s* 11 0°2 -- 6°€ 8°g 9°€ 01 TEE"TE L0 2T
0s 1} 7 o€ 0Z* Sk 2 s 8s b1 2'9 I°9 9¢ 0EE*TT L0 21
62 0 147 0S* AN 0°'T -— A L™9 8" b T PTE 0T LO°ZT
99 0 92 09" 9°1 0°1 -- 0°1 (A 6°¢ Lt 2ZE°80°L0°2T
z8 0 LE 0% * 2°2 0°1 -- 0T 6°L €°L 61 FPEV EQ L0 2T
02 082 11 09 Zs 1€ -- 0°T 06T £°L Gl ZvZ° 2 ST 11
0ST 0t 0Z 0€" 1°1 0°1 -- 08" 7 "€ (A 1Z€°61°2T° 11
01T 0t Z1 0g* €1 0L -- Z°1 Z°L 14 §§ ZE€EZ SO TT°TT
- -- Gl 0Z* 0€T 00§ oLb -- - LS 081 DTZE"9Z°0T 11
0 -- 82 09° PE 00€ 08¢ 0°F 29 T€ oFT 122°60°01°TT
- - 61 0s* 137 OLE 062 == -- 9v 0s1 TIZ°%0°01" 11
- - €1 £€°1 91 oLk 08F 0°€ 0LE Z1 12 €12°¥Z°S0° 1T
0€ 0€ 92 o€ €T 91 ~- 0°2 £ 2t 9€ ZIEPE BT 0T
LS 0t 92 0°1 6°b 22 - "1 £°8 G'8 £ BZT tE 11 01
- oLe 0e 09° 08 oLe 00€ 0°¢ SL TP 02T 1€€°92°01°0T
0 - 61 -- 9% 0sZ 02Z€ -- -- 6€ 0TT1 YEEY €0°01°01
6 09%b 8T 0G° o1t 00k - 9°9 0€l Ly 0S1 €25 °€0° 0T 0T
0§ 01t 81 0S* 8°L 00T -- 12 00T €1 Lz £EV°92°60° 0T
01 -- €€ 08" 06 062 062 -- -- LE 06 €2V €2°60°0T
-- -- P8 08" Zt 02t 02Z¢ -- -- V6 (44 VET"EZ°60°0T
- -- 0€ oL® 0SL oog ‘e oLY - - 08€ O€€ ETT°LT°60°0T
- - 187 0°1 oL2 0%6 06S - - 0Tt 01e Zhb°90°60°0T
(23 se (g se (‘ots (1 se (1D se (Yos se (S0oH (M s®e {eN se (bW se  (eD se Taqunu
1/6M) 1/6v) se 7/ Bur) 1/ 6ur) 1/ bur) se T/bw) T/ bur) T/bw) T/bw) putads 10 TTaM
paaAToS paatos 1/ Hur) paAToS paatfos paAToS 1/ bw) paATos pPaATos poATOS paalos

-sTpP -STp paatos -STPp -sTp -STp PT13-333 -sTp -STp -sTp -sTp

‘uoat ‘uoiog -STpP ‘aptax ‘aptax ‘ajejns ajeuoq ‘unys ‘wunTpos ‘unts ‘untoted

‘edT1TS -ontTd ~0T4d -1e014 -sejod ~-aubel

panunuo)--Aumo)) eroqr)) ur s3urids pue sfom 105 sasAreue Lyirenb-1o3ep--¢ d[qeL

101



01 06 18 09° €1 L8 062 0°t (A1 62 ’8 goz-Lit2itet
oot - 91 09° 69 oo¥ 0s¢ - - 8¢ 081 EEEET TT"CT
- - - of” 6G 08¢t 0S¢ - - 13 0st ve"GgI 11721
- -- - - 133 06t 0o - - 6€ 86 EEF0E"QT 21
89 0 134 09°0 v-Z 0°1 - 6°¢C S°S LY G°6 FEZ"9€°80° 21T
(a3 se (g se {¢ots {3 se (1o s® (*0s se®e (tonH (M s®e (eN se (bW s® (ep se Iaquinu
1/6) 1/ 6) se 1/6u) 1/6u) 1/ 6uw) se 1/ 6ur) T/6w) 1/ 6w) 1/6w) purids 10 TTaM
paatos paalos 1/bw) paa1os paatos paatos 1/ Bur) paafos paatos paa1os paatos

-STP ~StP PaATo0s —-S1P -STP -STP PT1I-393 ~STP -sip ~-SIp ~STp

‘uoay ‘uozrog -STP ‘aptTx ‘apta ‘ajeyiug ?3jrUOq ‘unts ‘untpos ‘unys ‘unioTed

‘eDT1IS ~ont4g -oTyd -Ie01g -se3o0gd ~3ubep

pepnpuo)—-Auno)) ejoqr) ur sSurds pue s[om 10j sasdeue Lenb-oyep—¢ d[qel

102



